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Description 



The present invention relates to compounds of the formula, 



R 




X 




where 



n is 2, 3, 4 or 5; 

X is hydrogen, C-|-Ce-all<yl, Ci-C6-all<oxy, hydroxy halogen, trifluoromethyl or nitro; 

Ri is hydrogen, Ci-Cs-all^yl, Cj-Cg-all^enyl, Ca-Cg-all^ynyl, amino-Ci-C6-all<yl, C-|-C6-all<ylamino-Ci-C6-all<yl, di- 
Ci-C6-alkylamino-Ci-Ce-all<yl, Ca-Cy-cycloall^yl, Ca-Cy-cycloalkyl-Ci-Ce-all^yl, CQ-Cy-cycloall^enyl, phenyl, phe- 
nyl-Ci-Cg-alkyl or phenyl-Cg-Cy-cycloall^yl, wherein the phenyl group is substituted with 0, 1 or 2 substituents, 
each of which being independently C,-Cg-alkyl, C^-Cg-alkoxy, halogen, trifluoromethyl, hydroxy or nitro. 



the group "Alk" signifying a divalent Ci-Cg-alkylene group, and Y signifying hydrogen, Ci-Cg-alkyl, phenyl or phe- 
nyl-C2-C6-alkyl, wherein the phenyl group may be substituted as indicated above; 

is hydrogen, Ci-Cg-aikyl, formyl, Ci-Cg-alkylcarbonyl, benzyloxycarbonyl or Ci-Cg-alkylaminocarbonyl; or al- 
ternatively, the group 







as a whole is 
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-N NH — N N-Ci-Cg-alkyl 



■ N N- phenyl 



■N N— Ci-C^, -alkylphenyl 



35 wherein the phenyl group may be substituted as indicated above, 



o 




45 Rg is hydrogen, C^-Cg-alkyl, phenyl-C^-Cg-alkyl, wherein the phenyl group may be substituted as indicated above; 

C^-Ce-alkylcarbonyl or C-,-C6-alkoxycarbonyl; 
R4 is hydrogen, -OH, 



4 
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— 0 - C - OR. 



wherein 

Rg is Ci-C6-ail<yl, Ca-Ce-ailtenyi, Cg-Ce-allcynyi, Ca-Cy-cycloailcyi, C3-C7-cycioailcyl-Ci-C6-ail<yi, plienyi, plienyl- 
Ci-Ce-aiicyi or plienyi-C3-C7-cycloail<yi, wlierein tlie plienyi group may be substituted as indicated above; and 
Rg is hydrogen, Ci -Cg-ailcyi, phenyi or phenyi-C^ -Ce-allcyi, wherein the phenyi group may be substituted as indi- 
cated above; or aiternativeiy the group 



o-o-< 



o 



N- Ci-Cg-aUcyl 



■ N N- phenyl 



-N N-Ci-Cg -alkylpheavl 



wherein the phenyl group may be substituted as indicated above, 
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R7 is Ci-Ce-alkyI, phenyl or phenyl-C^-Cg-alkyr wherein the phenyl group may be substituted as indicated above; 

with the proviso that R4 Is not hydrogen or hydroxy, when n Is 4 or 5; or a pharmaceutlcally acceptable acid addition 
salt thereof, 

5 which compounds are useful for alleviating various memory dysfunctions characterized by a cholinergic deficit such 
as Alzheimer's disease. Compounds I of this Invention also inhibit monoamine oxidase and/or act at central o^-adren- 
erglc receptors, and hence are useful as antidepressants. 

Also Included within the scope of this Invention are compounds of Formula II, where R3, R4, X and n are as pre- 
viously defined, which are useful as direct precursors to the target compounds of this Invention. 

10 Also Included within the scope of this Invention are compounds of Formula III, where Rg Is hydroxy, amino-C.|-Cg- 

alkoxy, Ci-Ce-all<yl, C3-C7-cycloalkyl, Ca-Cy-cycloalkenyl, phenyl-Cj-Cg-alkyl orphenyl-Cg-Cy-cycloalkyI, wherein the 
phenyl group may be substituted as indicated above; 

Ci -Cg-alkylcarbonyloxy or C-, -Cg-aminocarbonyloxy; which are useful for alleviating various memory dysfunctions char- 
acterized by a cholinergic deficit such as Alzheimer's disease. Compounds III of this Invention also inhibit monoamine 
'5 oxidase and/or act as presynaptic ocg-adrenergic receptor antagonists, and hence are useful as antidepressants. 




Unless otherwise stated or indicated, the following definitions shall apply throughout the specification and the 
35 appended claims. 

The term loweralkyi shall mean a straight or branched alkyi group having from 1 to 6 carbon atoms. Examples of 
said loweralkyi include methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, t-butyl and straight- and 
branched-chain pentyl and hexyl. 

The term halogen shall mean fluorine, chlorine, bromine or Iodine 
40 Throughout the specification and the appended claims, a given chemical formula or name shall encompass all 

stereo and tautomeric Isomers where such Isomers exist. 

The compounds of this Invention are prepared by utilizing one or more of the synthetic steps described below. 

Throughout the description of the synthetic steps, tne notations n, X, Y and through F\q shall have the respective 
meanings given above unless otherwise stated or indicated. 

45 

STEP A : 



50 



A compound of Formula IV, where Rg is hydrogen or -OCH3, is allowed to cyclize to afford a compound of Formula 
V. This reaction is typically conducted in aqueous sulfuric acid at a temperature of 25 to 1 SCC. 
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STEP B: 



( V ) 



Compound V is allowed to react with a sulfate compound of the formula, (RioO)2S02, where R^q is -Cg-aikyl or 
phenyl-C^-Cg-alkyl, wherein the phenyl group may be substituted as indicated above, in a routine manner Icnown to 
the art to afford a compound of Formula VI. 

Alternatively, compound V is allowed to react with a halide compound of the formula R^q ■ Hal, where R^q is as defined 
above, in a routine manner known to the art, to afford a compound of Formula VI. 



(V) + (R^oO)jSOj- 




7 
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Compound Vis allowed to react with a di-Ci-Ce-alkylpyrocarbonate of the formula, Rii-0-CO-0-CO-0-R„, where 
Rii is a Ci -Ce-alkyI group, in the presence of a suitable catalyst, preferably 4-dimethylaminopyridine, to afford a com- 
pound of Formula VII. 



(V) + R . 0 - CO - 0 - CO - 0 




( VII ) 



Compound V is allowed to react with an acyl chloride of the formula R^^-CO-CI in a routine manner known to the 
art to afford a compound of Formula VIII. 



(V) + - CO ■ 




( VIII ) 



A compound of Formula IX obtained from STEP B is subjected to a cleavage reaction to afford a compound of 
55 Formula X. Typically, to this end, compound IX is allowed to react with BBra/tetrahydrofuran complex and the resultant 
product Is hydrolyzed in a routine manner known to the art. 
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As a special case, a compound of Formula XI Is allowed to react with chloroacetyl chloride in the presence of 
aluminum chloride In a routine manner known to the art to afford a compound of Formula XII (Friedel-Crafts reaction). 
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( XIII ) 



Compound XIII is hydrolyzsd preferably in the presence of a base such as sodium hydroxide to afford a compound 
of Formula XIV. 



10 
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(XIII) + H-O/NaOH- 




STEP I : 

A compound of Formula XV, where R-12 is hydrogen, methoxy or hydroxy, which is obtained from one of the foregoing 
steps is allowed to react with hydroxylamine hydrochloride in a routine manner known to the art to afford a compound 
of Formula XVI. Typically, this reaction is conducted by first suspending compound XV in ethanol and thereafter adding 
an aqueous solution of sodium acetate and an aqueous solution of hydroxylamine hydrochloride to the suspension 
and stirring the resultant mixture at a temperature of 25 to ISCC. 



+ NH,OH • HCl 




( XVI ) 

STEP J : 

Compound XVI is allowed to react with an amino-Ci-Cg-alkyl bromide of the formula, Br-Ri3-NH2, where -Ris 



11 
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NH2 is an amino-C^-Cg-alkyl group, in a routine manner known to tlie art to afford a compound of Formula XVII. 

(CHj)^ 



(XVI) + Br-R^-NHj 




0 - R,, - NH. 



( XVII ) 



STEP K : 

Compound XV is allowed to react with a primary amine of the formula 



H 

where is C^-Cg-alkyl, Cj-Cg-alkenyl, Cj-Ce-alkynyl, C3-C7-cycloalkyl, Cg-Cy-cycioalkenyl, phenyl-Ci-Cg-alkyl, phe- 
nylcycloalkyl or phenyl, wherein the phenyl group may be substituted as indicated above, in a routine manner known 
to the art to afford an imine of Formula XVIII. 

It is preferable to conduct this reaction in the presence of titanium (IV) isopropoxide and a suitable solvent such 
as acetonitrile. Typically, this reaction is conducted at a temperature of 0 to 80°C. This method is more advantageous 
than a method using TiCl4 or a method wherein the reaction is conducted in a sealed tube at an elevated temperature 
with the aid of molecular sieves used as a water removing agent. 




Compound XVI is reduced with the aid of a Raney alloy and a sodium hydroxide solution in a similar manner a: 
reported by B. Staskun and T. van Es (J. Chem. Soc, C, 531 (1966)) to afford a compound of Formula XIX. 
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STEP M : 

Compound XV is allowed to react with titanium Isopropoxide and a secondary amine of the formula, 



where the group 




-o.-o- 



W. 



-N NH -N 



N-CpCfi -alkyl 



— N N- phenyl or 



^. N^Ci-Cg-alkylphen: 
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wherein the phenyl group may be substituted as indicated above, 




10 

followed by reduction with sodium cyanoborohydride under conditions similar to that described by R.J. IVIattson et al., 
J. Org. Cham., 55, 2552-4 (1990), to afford a compound of Formula XX. 

IS 



20 



25 




( XX ) 

30 STEP N : 

Compound XVIII is reduced with sodium borohydride, sodium cyanoborohydride or boraneAetrahydrofuran com- 
plex in a routine manner known to the art to afford a compound of Formula XXI. 

35 



(XVIII 



45 




( XXI > 



Compound XIX is reduced with the aid of borane/tetrahydrof uran and trifluoroacetic acid complex to afford a com- 
pound of Formula XXII. 



14 
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(XIX) + BH3/THF + CF3CO2H » 




( XXII ) 

STEP P : 

A compound of Formula XXIII, which Is obtained from STEP L or O, Is allowed to react with a halide compound of 
the formula R15- Hal where R-15 Is C-i-Cg-alkyl, C2-C6-alkenyl, C3-Cg-alkynyl, Cs-Cy-cycloalkyl-Ci-Cg-alkyl, phenyl-Ci- 
Cg-alkyl, wherein the phenyl group may be substituted as indicated above, 




to afford a compound of Formula XXIV. 




( XXIII ) 



15 



EP 0 496 314 B1 




{ XXIV ) 



STEP Q : 

A compound of Formula XXV, where R-,6 is hydrogen, C-,-Ce-alkyl, Cg-Ce-alkenyl, Cs-Cg-alkynyl, Cs-Cy-cycloalkyI, 
Cs-Cy-cycloalkenyl, phenyl-Ci-Cg-alkyl or phenyl-Cs-Cy-cycloalkyI, wherein the phenyl group may be substituted as 
indicated above, is allowed to react with formic acid in the presence of 1 -(3-dimethylaminopropyl)-3-ethyl carbodiimide 
and 4-dimethylaminopyridine or the mixed anhydride prepared from formic acid and acetic anhydride to afford a com- 
pound of Formula XXVI. 




16 
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Compound XXV is allowed to react with an acyl chloride of the formula, R^y - CO - CI, where R17 is a Ci-Cg-alkyl 
group, in a routine manner Icnown to the art to afford a compound of Formula XXVII. 



(XXV) + - CO - cr 




/\ 



c-o 

I 



( XXVII ) 



A compound of Formula XXV, where R12 is not hydroxy, is allowed to react with a benzyl chloroformate in a routine 
manner Icnown to the art to afford a compound of Formula XXVIII. 



(XXV) + ^ ^^_CHj - ( 



17 
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STEP T : 



( XXVIII ) 



A compound of Formula XXV, where 1^°* hydroxy, is allowed to react with an isocyanate of the formula R17 
- N = C = O, where R^y is a Ci-Cg-alkyl, phenyl or phenyl-Ci-Cg-alkyl group, wherein the phenyl group may be sub- 
so stituted as indicated above, to afford a compound of Formula XXIX. Typically, this reaction is conducted in the presence 
of a suitable catalyst such as 1,8-diazabicyclo[5.4.0]undec-7-ene. 



(XXV) + - N - C - O 



18 




( m ) 
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Compound XVI is allowed to react with an acyl chloride of the fornnula R^y - CO - CI or an acid anhydride of the 
formula (R17 - 00)2© in a routine manner known to the art to afford a compound of Formula XXXI. 



(XVI) + - CO - 

or (R^^ - COjO 




A compound of Formula XXXII, where is not C^i-Cg-alkylaminocarbonyl, which is obtained from one of the 
foregoing STEPS is allowed to react with a chloroformate of the formula 



in a routine manner known to the art to afford a compound of Formula XXXIII. 



20 
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( XXXIII ) 

STEP X : 

A compound of Formula XXXIIIa which is obtained from STEP W is allowed to react with an isocyanate of the 
formula Ri7-N=C=0 in substantially the same manner as in STEP T to afford a compound of Formula XXXIV. 
Subsequently, Compound XXXIV is subjected to hydrogenolysis conducted with the aid of a suitable catalyst such as 
palladium-carbon in a routine manner known to the art to afford a compound of Formula XXXV. 



21 




50 



55 



22 
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25 A compound of Formula XXIII, which is obtained from one of the foregoing STEPS, is allowed to react with an 

isocyanate of the the formula R17 - N = C = O in substantially the same manner as in STEP T to afford a compound 
of Formula XXXVII. 
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( XXXVII ) 

The compounds of Formula I and Formula III of the present invention are useful for the treatment of various memory 
dysfunctions characterized by a decreased cholinergic function such as Alzheimer's disease. Compounds of this in- 
40 vention also inhibit monoamine oxidase and/or act at central cx2-adrenerglc receptors and hence are useful as antide- 
pressants. 

The activity to alleviate such memory dysfunctions is manifested by the ability of these compounds to inhibit the 
enzyme acetylcholinesterase and thereby increase acetylcholine levels in the brain. 

4S Cholinesterase Inhibition Assay 

Cholinesterases are found throughout the body, both in the brain and in serum. However, only brain acetylcho- 
linesterase (AChE) distribution is correlated with central cholinergic innen/ation. This same innervation is suggested 
to be weakened in Alzheimer patients. We have determined jn vitro inhibition of acetylcholinesterase activity in rat 
50 striatum. 

In Vitro Inhibition of Acetylcholinesterase Activity in Rat Striatum 



Acetylcholinesterase (AChE), which is sometimes called true or specific cholinesterase, is found in nerve cells, 
skeletal muscle, smooth muscle, various glands and red blood cells. AChE may be distinguished from other cholineste- 
rases by substrate and inhibitor specificities and by regional distribution. Its distribution in brain roughly correlates with 
cholinergic innen/ation and subfractionation shows the highest level in nerve terminals. 

It is generally accepted that the physiological role of AChE is the rapid hydrolysis and inactivation of acetylcholine. 



24 
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Inhibitors of ACliE sliow marl<ed cliolinomimetic effects in cholinergically-innervated effector organs and liave been 
used tlnerapeutically in tlie treatment of glaucoma, myasthenia gravis and paralytic ileus. However, recent studies have 
suggested that AChE inhibitors may also be beneficial in the treatment of Alzheimer's disease. 

The method described below was used in this invention for assaying cholinesterase activity. This is a modification 
of the method of Ellman at al., Biochem. Pharmacol. 7, 88 (1961). 

Procedure : 

A. Reagents - 

1. 0.05 M Phosphate buffer, pH 7.2 

(a) 6.85 9 NaH2PO4-H2O/100 ml distilled H2O 

(b) 13.40 9 Na2HPO4-7H2O/100 ml distilled H2O 

(c) add (a) to (b) until pH reaches 7.2 

(d) Dilute 1:10 

2. Substrate in buffer 

(a) 198 mg acetylthiocholine chloride (10 mM) 

(b) q.s. to 100 ml with 0.05 M phosphate buffer, 

pH 7.2 (reagent 1) 

3. DTNB in buffer 

(a) 19.8 mg 5,5-dithiobisnitrobenzoic acid (DTNB) (0.5 mM) 

(b) q.s. to 100 ml with 0.05 M phosphate buffer, 

pH 7.2 (reagent 1 ) 

4. A 2 mM stock solution of the test drug is made up in a suitable solvent and q.s. to volume with 0.5 mM DTNB 
(reagent 3). Drugs are serially diluted (1:10) such that the final concentration (in cuvette) is lO'^^M and screened 
for activity. If active, IC50 values are determined from the inhibitory activity of subsequent concentrations. 

B. Tissue Preparation - 

Male Wistar rats are decapitated, brains rapidly removed, corpora striata dissected free, weighed and homogenized 
in 19 volumes (approximately 7 mg protein/ml) of 0.05 M phosphate buffer, pH 7.2 using a Potter-Elvehjem homoge- 
nizer. A 25 microliter aliquot of the homogenate is added to 1.0 milliter vehicle or various concentrations of the test 
drug and preincubated for 10 minutes at 37°C. 



Enzyme activity is measured with the Beckman DU-50 spectrophotometer. This method can be used for IC50 
determinations and for measuring kinetic constants. 

4S 

Instrument Settings 

Kinetics Soft-Pac Module #598273 (10) Program #6 KIndata: 

so Source - Vis 

Wavelength - 41 2 nm 
Sipper - none 

Cuvettes - 2 ml cuvettes using auto 6-sampler 
Blank - 1 for each substrate concentration 
55 Interval time - 15 seconds (15 or 30 seconds for kinetics) 

Total time - 5 minutes (5 or 10 minutes for kinetics) 
Plot - yes 
Span - autoscale 



25 
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Slope - increasing 
Results - yes (gives slope) 
Factor - 1 

5 Reagents are added to the blank and sample cuvettes as follows: 

Blank: 0.8 ml Phosphate Buffer/DTNB 

0.8 ml Buffer/Substrate 

'0 Control: 0.8 ml Phosphate Buffer/DTNB/Enzyme 

0.8 ml Phosphate Buffer/Substrate 

Drug: 0.8 ml Phosphate 

'5 Buffer/DTNB/Drug/Enzyme 0.8 ml Phosphate Buffer/Substrate 

Blank values are determined for each run to control for non-enzymatic hydrolysis of substrate and these values 
are automatically subtracted by the kindata program available on kinetics soft-pac module. This program also calculates 
the rate of absorbance change for each cuvette. 

20 

For ICgn Determinations: 



Substrate concentration is 10 mM diluted 1 :2 in assay yielding final concentration of 5 mM. DTNB concentration 
is 0.5 mM yielding 0.25 mM final concentration. 

n/ . u-u-*- slope control - slope drug 

% Inhibition = — ^ — ; — ^ x 100 

slope control 

ICsQ values are calculated from log-probit an alysis. 
Results of this assay for some of the compounds of this invention and physostigmine (reference compound) are 



presented in Table 1. 

TABLE 1 


Compound 


Inhibitory Concentration, IC50 (|iM) Brain AChE 


3-cyclopropylamino-4-methyl-1,2,3,4-tetrahydrocyclopent[b] 
indol-7-yl methylcarbamate 


3.5 


4-methyl-3-phenylmethylamino-1,2,3,4-tetrahydrocyclopent[b] 
indol-7-yl methylcarbamate 


1.1 


4-methyl-3-phenylmethylimino-1,2,3,4-tetrahydrocyclopent[b] 
indol-7-yl methylcarbamate 


6.2 


Physostigmine 


0.006 



This utility is further demonstrated by the ability of these compounds to restore cholinergically deficient memory 
in the Dark Avoidance Assay described below. 

Dark Avoidance Assay 

In this assay mice are tested for their ability to remember an unpleasant stimulus for a period of 24 hours. A mouse 
is placed in a chamber that contains a dark compartment; a strong incandescent light drives it to the dark compartment, 
where an electric shock is administered through metal plates on the floor. The animal is removed from the testing 
apparatus and tested again, 24 hours later, for the ability to remember the electric shock. 

If scopolamine, an anticholinergic that is known to cause memory impairment, is administered before an animal's 
initial exposure to the test chamber, the animal re-enters the dark compartment shortly after being placed in the test 
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chamber 24 hours later. This effect of scopolamine is blocked by an active test compound, resulting in a greater inten/al 
before re-entry into the dark compartment. 

The results for an active compound are expressed as the percent of a group of animals in which the effect of 
scopolamine is blocked, as manifested by an increased interval between being placed in the test chamber and re- 
entering the dark compartment. 

Results of this assay for some of the compounds of this invention and those for tacrine and pilocarpine (reference 
compounds) are presented in Table 2. 



TABLE 2 



10 


Compound 


Dose (mg/kg of body weight, s.c) 


% of Animals with Scopolamine 
Induced Memory Deficit Reversal 


IS 


3-cyclopropylamino-4-methyl- 

1 ,2,3,4-tetrahydrocyclopent[b]indol- 

7-yl methylcarbamate 


0.63 
2.5 


27% 
33% 




Tacrine 


0.63 


13% 




Pilocarpine 


5.0 


13% 



20 



The utility is further demonstrated by the ability of these compounds to inhibit the enzyme monoamine oxidase, 
increase the brain levels of biogenic amine(s), and act as antidepressants. 

Inhibition of Type A and Type B IVIonoamine Oxidase Activity in Rat Brain Synaptosomes 

Purpose 

To determine the selective inhibition of the two forms of monoamine oxidase (MAO). 
Introduction 

The metabolic deamination of amines has been known for described two forms of monoamine oxidase, which are 
called "type A" and "type B". The existence of the two forms is based on different substrate and inhibitor specificities. 
Serotonin (5HT) and norepinephrine (NE) are substrates for type A MAO, p-phenethylamine (PEA) and benzylamine 
are substrates for type B MAO, while dopamine (DA) and tyramine are substrates for both types. Clorgyline is a selective 
inhibitor of the type A enzyme, deprenyl and pargyline are selective inhibitors of the type B enzyme and tranylcypromine 
and iproniazid are nonselective inhibitors (2). It is recognized that MAO inhibitors have antidepressant properties. 

Although various methods for measuring MAO activity are available, the described method involves the extraction 
of the radiolabeled deaminated metabolites of pH]-5HT or [■"'C]-p-phenethylamine. This procedure allows MAO-A and 
MAO-B activities to be measured either simultaneously or individually (3). 

Procedure 



1. Phosphate buffer (0.5 M), pH 7.4: 

134.4 g NaH2P04.7H20 q.s. to 1 liter in distilled HgO (A) 
17.3 g Na2HP04 q.s. to 250 ml in distilled H2O (B) 
Adjust pH of A to 7.4 by slowly adding B (volumes as needed) 
Dilute 1:10 in distilled HgO (0.05 M PO4 buffer, pH 7.4) 

2. 0.25 M Sucrose (PO4 buffered): 

21 .4 g sucrose, q.s. to 250 ml with 0.05 M PO4 buffer 

3. Substrate for MAO-A: 

a. Serotonin creatine SO4 (5HT) is obtained from Sigma Chemical Company A 5 mM stock solution is made 
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up in 0.01 N HCI. This is used to dilute the specific activity of the pH]-5HT. 

b. [3H]-5-Hydroxytryptamine binoxalate (20-30 Ci/mmol) is obtained from New England Nuclear. 

c. Add 12p.l of [3H]-5HT to 2 ml of the 5 mM 5HT solution. (Final amine concentration in the assay is 200 jiM: 
see below.) 

5 

4. Substrate for IVIAO-B 

a. p-phenethylamine (PEA) is obtained from Sigma Chemical Company. A5 mM stock solution is made up in 
0,01 N HCI. This is used to dilute the specific activity of the p^CJ-PEA. 
10 b. p-[ethyl-1 -i4c]-phenethylamine hydrochloride (40-50 mCi/mmol) is obtained from New England Nuclear. 

c. Add 12 |il of [I'^CJ-PEA to 2 ml of the 5 mM PEA solution. (Final amine concentration In the assay Is 200 
|j.M: see below.) 

5. Equal amounts of MAO-A (5HT) and MAO-B (PEA) substrates are combined for simultaneously testing both 
'5 MAO types, i.e. mixed stock solution of 2.5 mM 5HT and 2.5 mM PEA, 40 n,l of this mixed solution gives a 200 n,M 

final concentration of each amine in the assay. When testing only one MAO type, the individual 5 mM stock solutions 
must be diluted 1:1 with distilled water prior to adding 40 |il to the incubation mixture; i.e., same 200 |iM final amine 
concentration. 

20 B. Tissue Preparation 

Male Wistar rats weighting 15-250 grams were sacrificed and the brains rapidly removed. Whole brain minus 
cerebellum was homogenized in 30 volumes of ice-cold, phosphate-buffered 0.25 M sucrose, using a Potter-Elvejhem 
homogenizer The homogenate was centrifuged at 1000 g for 10 minutes and the supernatant (S^) decanted and 
25 recentrif uged at 1 8,000 g for 20 minutes. The resulting pellet (P2) was resuspended in fresh 0.25 M sucrose and served 
as the tissue source for mitochondrial MAO. 

C. Assay 

30 10 nl 0.5 MPO4 buffer, pH 7.4 

50 1^1 H2O or appropriate drug concentration 
400 n-l Tissue suspension 

Tubes are preincubated for 15 minutes at 37°C and the assay Is started by adding 40 n,l of combined substrate (pH]- 
35 5HT and [14C]-PEA) at 15 second intervals. The tubes are incubated for 30 minutes at 37°C and the reaction stopped 

by the addition of 0.3 ml 2N HCI. Tissue blank values are determined by adding the acid before the radioactive substrate. 

The oxidative products of the reaction are extracted with ethyl acetate/toluene (1:1). 5 ml of this mixture is added to 

the tubes, The resultant mixture is vortexed for 15 seconds to extract the deaminated metabolites into the organic 

phase and the latter is allowed to separate from the aqueous phase. The tubes are placed in acetone/dry ice bath to 
40 freeze the aquous layer. When this layer is frozen, the top organic layer is poured into a scintillation vial. 10 ml of 

LIqulscInt Is added and the samples are counted using window settings for i^c In one channel and ^H in the second 

channel. IC50 values are determined by log-probit analysis. 

References 

45 
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Results of the monoamine oxidase inhibition assay for representative compounds of this invention are 
55 presented in Tabie 3. 
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TABLE 3 





Compound 


Inhibitory Concentration MAO-A 


- ICsodalVI) MAO-B 


5 


1 ,2,34-Tetrahydrocyclopent[b]indol-3-(2-propynyl) 
amine 


0.29 


0.32 


10 


3-Cyclopropylamino-4-methyl- 

1,2,3,4-tetrahydrocyclopent[b]indol-7-yl 

methylcarbamate 


0.32 


0.42 


IS 


4-Methyl-3-[(2-phenylcyclopropyl)imino]- 
1,2,3,4-tetrahydrocyclopent[b]indol-7-yl 
methylcarbamate 

(Reference Compounds) 


15.2 


3.7 




Deprenyl 


0.14 


0.016 


20 


Tranylcypromine 


0.19 


0.12 



The present inventors have also conducted Clonidine Binding Assay described below in order to ascertain the 
interaction of the compounds of this invention with a2-receptors. 

25 

3H-Clonidine Binding: a2-Receptor 



introduction: 

30 A number of antidepressants have been shown to enhance neuronal release of norepinephrine by a presumed 

presynaptic (X2-receptor blockade and this property may be of significance with respect to the mechanism of action of 
these compounds. See references 1 , 2 and 3 cited below. The interaction of a compound with central c!2-receptors is 
assessed in the -^H-clonidine binding assay. 

35 Procedure 

A. Reagents 



40 

a. 57.2 gTris HCI 

16.2 g Tris Base - q.s. to 1 liter (0.5 M Tris buffer, pH 7.7) 

b. Make a 1 ;10 dilution in distilled H2O (0.05 M Tris buffer, pH 7.7) 

4S 2. Tris buffer containing physiological ions 



a. Stock Buffer 





NaCI 


7.014 g 


so 


KCI 


0.372 g 




CaCl2 


0.222 g - q.s. to 100 ml In 0.5 M Tris buffer 




l\/lgCl2 


0.204 g 



b. Dilute 1:10 in distilled HgO. This yields 0.05 M Tris HCI, pH 7.7; containing NaCI (120 mM), KCI (5mM), 
CaCl2 (2 mlVI) and MgCIa (1 mM) 



3. [4-3H]-Clonidine hydrochloride (20-30 Ci/mmol) is obtained from New England Nuclear For ICc 



EP 0 496 314 B1 



determinations: ^H-Clonidine is made up to a concentration of 120 nM and 50|il added to each tube (yields a final 
concentration of 3 nIVI in the 2 ml volume assay). 

4. Clonidine-HCI is obtained from Boehringer Ingelheim. A stock solution of 0.1 mM clonidine is made up to de- 
termine nonspecific binding. This yields a final concentration of 1 in the assay (20 |j.l to 2 ml). 
5 5. Test compounds. For most assays, a 1 mM stock solution is made up in a suitable solvent and serially diluted, 

such that the final concentration in the assay ranges from 1 Q-^ to 1 Q-^M. Seven concentrations are used for each 
assay and higher or lower concentrations may be used, depending on the potency of the drug. 

B. Tissue Preparation 

10 

Male Wistar rats are sacrificed by decapitation and the cortical tissue rapidly dissected. The tissue is homogenized 
in 50 volumes of 0.05 M Tris buffer, pH 7.7 (buffer lb) with the Brinl^man Polytron, then centrifuged at 40,000 g for 15 
minutes. The supernatant is discarded and the pellet re-homogenized in the original volume of 0.05 M Tris buffer, pH 
7.7 and re-centrifuged as before. The supernate is discarded and the final pellet re-homogenized in 50 volumes of 
'5 buffer 2b. This tissue suspension is then stored on ice. The final tissue concentration is 10 mg/ml. Specific binding is 
1 % of the total added ligand and 80% of total bound ligand. 



C. Assay 


100 [i\ 


0.5 M Tris-physiological salts, pH 7.7 (buffer 2a) 


830 Hi 


H2O 


20 Hi 


Vehicle (for total binding) or 0.1 mM clonidine (for nonspecific binding) or appropriate drug concentration 


50 Hi 


3H-olonidine stock 


1000 Hi 


tissue suspension 



Tissue homogenates are incubated for 20 minutes at 25°C with 3 nM ^H-clonidine and varying drug concentrations, 
and thereafter immediately filtered under reduced pressure on Whatman GF/B filters. The filters are washed with three 
30 five ml volumes of ice-cold 0.05 M Tris buffer, pH 7.7, and thereafter transferred to scintillation vials. Ten ml of Liquiscint 
counting solution is added to each sample which is then counted by liquid scintillation spectroscopy. Specific clonidine 
binding is defined as the difference between total bound and that performed using log-probit analysis. The percent 
inhibition at each drug concentration is the mean of triplicate determinations. 

35 References 

1 . P.F. VonVoigtlander, "Antidepressant and Antipsychotic Agents", in "Annual Reports In Medicinal Chemistry", F 
H. Clarke, ed., Chapter 1, Academic Press, New York, N.Y. (1976): 

2. S. Clements - Jewery, Neuropharmacol., rz, 779 (1978); 

4Q 3. C.B. Smith and P. J. Hollingsworth, "Adrenergic Receptors and the Mechanism of Action of Antidepressant 

Treatments" in "Biochemical and Pharmacological Aspects of Depression", K.F. Tipton and M.B.H. Youdim, eds., 
Taylor and Francis, New York, N.Y, Chapter 4 (1989). 

Results of the ^H-Glonldlne Binding Assay for representative compounds of this Invention are presented in Table 4. 



TABLE 4 





3H-Clonidine Binding 


Compound 


IC50 (hM) 


SO 


1 ,2,3,3a,4,8a-Hexahydrocyclopent[b]indol-3-amine 2-naphthalenesulfonate hemihydrate 


1.27 




4-Methyl-1,2,3,4-tetrahydrocyclopent[b]indol-3-amine 


1.49 




4-Methyl-3-phenylmethylimino-1,2,3,4-tetrahydrocyclopent[b]indol-7-ol 


0.85 




(Reference Compound) 






Amitriptyline 


3.9 



Effective quantities of the compounds of the invention may be administered to a patient by any of the various 
methods, for example, orally as in capsule or tablets, parenterally in the form of sterile solutions or suspensions, and 
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in some cases intravenously in tine form of sterile solutions. The free base final products, while effective themselves, 
may be formulated and administered in the form of their pharmaceutically acceptable acid addition salts for purposes 
of stability, convenience of crystallization, increased solubility and the like. 

Acids useful for preparing the pharmaceutically acceptable acid addition salts of the invention include inorganic 

5 acids such as hydrochloric, hydrobromic, sulfuric, nitric, phosphoric and perchloric acids, as well as organic acids such 
as tartaric, citric, acetic, succinic, maleic, fumaric 2-naphthalenesulfonic and oxalic acids. 

The active compounds of the present invention may be orally administered, for example, with an inert diluent or 
with an edible carrier, or they may be enclosed in gelatin capsules, or they may be compressed into tablets. For the 
purpose of oral therapeutic administration, the active compounds of the invention may be incorporated with excipients 

10 and used in the form of tablets, troches, capsules, elixirs, suspensions, syrups, wafers, chewing gum and the like. 
These preparations should contain at least 0.5% of active compounds, but may be varied depending upon the particular 
form and may conveniently be between 4% to about 70% of the weight of the unit. The amount of active compound in 
such compositions is such that a suitable dosage will be obtained. Preferred compositions and preparations according 
to the present invention are prepared so that an oral dosage unit form contains between 1 .0 - 300 milligrams of active 

'5 compound. 

The tablets, pills, capsules, troches and the like may also contain the following ingredients: a binder such as micro- 
crystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or lactose, a disintegrating agent such as 
alginic acid, Primogel, cornstarch and the like; a lubricant such as magnesium stearate or Sterotex; a glidant such as 
colloidal silicon dioxide; and a sweeting agent such as sucrose or saccharin may be added or a flavoring agent such 

20 as peppermint, methyl salicylate, or orange flavoring. When the dosage unit form is a capsule, it may contain, in addition 
to materials of the above type, a liquid carrier such as a fatty oil. Other dosage unit forms may contain other various 
materials which modify the physical form of the dosage unit, for example, as coatings. Thus, tablets or pills may be 
coated with sugar shellac, or other enteric coating agents. A syrup may contain, in addition to the active compounds, 
sucrose as a sweetening agent and certain preservatives, dyes, coloring and flavors. Materials used in preparing these 

25 various compositions should be pharmaceutically pure and non-toxic in the amounts used. 

For the purpose of parenteral therapeutic administration, the active compounds of the invention may be incorpo- 
rated into a solution or suspension. These preparations should contain at least 0.1% of active compound, but may be 
varied between 0.5 and about 30% of the weight thereof. The amount of active compound in such compositions is such 
that a suitable dosage will be obtained. Preferred compositions and preparations according to the present inventions 

30 are prepared so that a parenteral dosage unit contains between 0.5 to 100 milligrams of active compound. 

The solutions or suspensions may also include the following components: a sterile diluent such as water for injec- 
tion, saline solution, fixed oils, polyethylene glycols, glycerine, propylene glycol or other synthetic solvents; antibacterial 
agents such as benzyl alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating 
agents such as ethylenedlamlnetetraacetic acid; buffers such as acetates, citrates or phosphates and agents for the 

35 adjustment of tonicity such as sodium chloride or dextrose. The parenteral preparation can be enclosed in disposable 
syringes or multiple dose vials made of glass or plastic. 
Examples of the compounds of this invention include: 

1,2,3,4-tetrahydrocyclopent[b]indol-3-amine; 
40 4-methyl-1 ,2,3,4-tetrahydrocyclopent[b]indol-3-amine; 

1,2,3,4-tetrahydrocyclopent[b]indol-3-cyclopropylamine; 

4-methyl-1,2,3,4-tetrahydrocyclopent[b]indol-3-cyclopropylamine 

1,2,3,4-tetrahydrocyclopent[b]indol-3-(2-propynyl)amine; 

1,2,3,4-tetrahydrocyclopent[b]indol-3-(N-formyl)amine; 
45 1,2,3,4-tetrahydrocyclopent[b]indol-3-(N-phenylmethyloxycarbonyl)amine; 

1,2,3,3a,4,8b-hexahydrocyclopent[b]indol-3-amine; 

1,2,3,3a,4,8b-hexahydro-4-methylcyclopent[b]indol-3-amine; 

1,2,3,3a,4,8b-hexahydro-4-methylcyclopent[b]indol-3-(2-propynyl 

4-methyl-3-phenylmethylamino-1,2,3,4-tetrahydrocyclopent[b]indo 
50 4-methyl-3-phenylmethylamino-1 ,2,3,4-tetrahydrocyclopent[b]indo 7-yl methylcarbamate; 

3-(N-cyclopropyl)amino-4-methyl-1,2,3,4-tetrahydrocyclopent[b]lndol-7-ol; 

3-(N-cyclopropyl)amino-4-methyl-1,2,3,4-tetrahydrocyclopent[b]indol-7-yl methylcarbamate; 

3-cyclopropylamino-1,2,3,3a,4,8b-hexahydro-4-methylcyclopent[b]indol-7-ol; 

3-cyclopropylamino-1,2,3,3a,4,8b-hexahydrocyclopent[b]indol-7-yl phenylmethylcarbonate; 
55 3-(N-cyclopropyl-N-methylaminocarbonyl)amino-1,2,3,3a,4,8b-hexahydrocyclopent[b]indol-7-yl phenylmethylcar- 

bonate; 

3-(N-cyclopropyl-N-methylaminocarbonyl)amino-1,2,3, 
3a,4,8b-hexahydro-4-methylcyclopent[b]indol-7-ol; 
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3- cyclopropylamino-4-methyl-1,2,3,4-tetrahydrocyclopent[b]indol-7-yl methylcarbamate; 
1,2,3,3a,4,8b-hexahydro-4-methyl-3-phenylmethylaminocyclopent[b]indol-7-ol; 
1,2,3,3a,4,8b-hexahydro-4-methyl-3-aminocyclopent[b]indol-7-ol; 

1,2,3,3a,4,8b-hexahydro-4-methyl-3-phenylmethyloxycarbonylaminocyclopent[b]indol-7-ol; 
5 1,2,3,3a,4,8b-hexahydro-4-methyl-3-(N-phenylmethyloxycarbonyl)amino-cyclopent[b]indol-7-yl methylcarbamate; 

1,2,3,3a,4,8b-hexahydro-4-methyl-3-methylaminocarbonylaminocyclopent[b]indol-7-ol; 
1,2,3,3a,4,8b-hexahydro-4-methyl-3-(N-phenylmethyl-N-methylaminocarbonyl)aminocyclopent[b]indol-7-ol; 

4- t-butyloxycarbonyl-1 ,4-dihydrocyclopent[b]indol-3(2H)-one; 
7-chloroacetyl-1 ,4-dihydro-4-methylcyclopent[b]indol-3(2H)-one; 

10 7-chloroacetyloxy-1 ,4-dihydro-4-methylcyclopent[b]indol-3(2H)-one; 

1,4-dihydro-7-hydroxy-4-methylcyclopent[b]indol-3(2H)-one; 

1,4-dihydro-7-methylaminocarbonyloxy-4-nnethylcyclopent[b]indol-3(2H)-one; 

3-hydroxylimino-7-methoxy-1,2,3,4-tetrahydrocyclopent[b]indole; 

3-hydroxylimino-1,2,3,4-1etrahydrocyclopent[b]indole; 
IS 3-hydroxylimino-4-methyl-1,2,3,4-1etrahydrocyclopent[b]indole; 

3-(2-aminoethyl)oximino-4-methyl-1,2,3,4-tetrahydrocyclopent[b]indole; 

3-cyclopropylimino-1,2,3,4-tetrahydrocyclopen1[b]indole; 

3-cyclopropylimino-4-methyl-1,2,3,4-tetrahydrocyclopent[b]indol 

3- hydroxylimino-4-methyl-1 ,2,3,4-tetrahydrocyclopent[b]indol-7- 

20 3-acetyloxyimino-4-methyl-1,2,3,4-tetrahydrocyclopent[b]indol-7-yl-acetate; 

4- methyl-3-phenylmethylimino-1 ,2,3,4-tetrahydrocyclopent[b]indol-7-ol 
4-methyl-3-phenylmethylimino-1 ,2,3,4-tetrahydrocyclopent[b]indol-7-yl methylcarbamate; 
4-methyl-3-[(2-phenylcyclopropyl)imino]-1 ,2,3,4-tetrahydrocyclo [b]iridol-7-ol; 

4- methyl-3-[(2-phenylcyclopropyl)imino]-1 ,2,3,4-tetrahydrocyclo [b]indol-7-yl methylcarbamate; 
25 3-cyclopropylimino-4-methyl-1 ,2,3,4-tetrahydrocyclopent[b]indol 7-ol; 

3-methylaminocarbonyloximino-4-methyl-1,2,3,4-tetrahydrocyclopent[b]iridol-7-yl methylcarbamate; 
3-cyclopropylamino-1 ,2,3,3a,4,8b-hexahydro-4-methylcyclopent[b] indol-7-yl methylcarbamate; 

3- amino-1 ,2,3,3a,4,8b-hexahydro-4-methylcyclopent[b]indol-7-yl 1 ,2,3,4-tetrahydroisoquinolylcarbamate; 

5- bromo-3-cyclopentylamlno-1 ,2,3,3a,4,8a-hexahydro-4-methylcyclopent[b]indol-7-yl phenylethylcarbamate. 
30 3-[2-morpholinoethylamlno]-4-methyl-1,2,3,4-tetrahydrocyclopent indol-7-yl phenylethylcarbamate; and 

4- methyl-3-(4-piperdinyl)amino-1,2,3,4-tetrahydrocyclopent[b]indol-7-yl phenylethylcarbamate. 

EXAMPLE 1 

35 3-Hydroxyimino-7-methoxy-1,2,3,4-tetrahydrocyclopentrb1indole 

A stirred solution of 1,2-cyclopentadione mono-4-methoxyphenylhydrazone (6.0 g) in 100 ml of 10% aqueous 
H2SO4 was heated on a steam bath for 4 hours and thereafter allowed to cool to room temperature and filtered to give 
1 ,4-dihydro 7-methoxy-cyclopent[b]indol-3(2H)-one as a solid. To the indole (2.6 g) in 25 ml of 95% EtOH was added 
40 hydroxylamine hydrochloride (1.7g) In 15 ml water followed by sodium acetate (2.1 g) In 15 ml water. The mixture was 
heated at reflux for 2.5 hours and allowed to stand overnight. The EtOH was removed in vacuo and the solid material 
which formed was collected and purified by flash chromatography to give 0.8 g of a mixture of oxime Isomers. 



ANALYSIS: 


Calculated for Ci2Hi2N202 
Found 


66.65%C 5.59%H 12.95%N 
66.39%C 5.51 %H 12.91%N 



EXAMPLE 2 

so 

3-Hydroxyimino-1,2,3,4-tetrahydrocyclopentfb1indole 

To a stirred solution of 1 ,4-dihydrocyclopent[b]lndol-3(2H)-one* (10 g) in 100 ml of 95% EtOH was added hydrox- 
ylamine hydrochloride (8.3 g) in 20 ml water followed by sodium acetate (9.7 g) in 20 ml water The mixture was heated 
55 at reflux for 2 hours and thereafter allowed to stand at room temperature overnight. The EtOH was removed in vacuo 
and the solid material which formed was collected and recrystallized from 95% EtOH to give 4.5 g of predominantly 
one oxIme Isomer In the first crop and 3.0 g of a mixture of oxIme Isomers from the second crop. A 1 .5 g sample of the 

•Elks et al., J. Chem. Soc, 624 (1944). 
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single isomer was recrystallized to provide 0.9 g of analytically pure nnaterial. 





ANALYSIS: 


5 


Calculated for C11H10N2O 


70.95%C 5.41 %H 15.04%N 




Found 


70.71 %C 5.32%H 14.94%N 



EXAMPLE 3 



TO 3-Hvdroxvlmlno-4-methvl-1,2,3,4-tetrahvdrocvclopentrb1lndole 

To a stirred solution of 1 ,4-dihydro-4-methylcyclopent[b]indol-3(2H)-one (3.0 g) in 30 ml of 95% EtOH was added 
hydroxylamine hydrochloride (2.25 g) in 9 ml water followed by sodium acetate (4.4 g) in 9 ml water. The mixture was 
heated at reflux for 4 hours and thereafter an additional 1 .1 gram of hydroxylamine hydrochloride in 5 ml water and 
15 2.2 grams of sodium acetate in 5 ml water were added. After an additional 2 hours of reflux, the mixture was allowed 
to stand at room temperature overnight. The material which precipitated was collected and recrystallized from 95% 
EtOH to give 1.9 grams of analytically pure material. 



ANALYSIS; 


Calculated for C12H12N2O 
Found 


77.98%C 6.04%H 13.99%N 
72.18%C 6.11%H 14.00%N 



EXAMPLE 4 

25 

3-f2-Aminoethvl)oxiniino-4-niethvl-1.2.3.4-tetrahvdrocvclop9ntrb1indole 

To a stirred suspension of 3-hydroxyimino-4-methyl1 ,2,3,4-tetrahydrocyclopent[b]indole (5.0 g) in methylene chlo- 
ride (50 ml) was added 50% NaOH (50 ml) followed by tetrabutylammonium bromide (800 mg) and bromoethylamine 
30 hydrobromide (7.6 g). The reaction mixture was stirred overnight at room temperature. The layers were separated and 
the aqueous layer was extracted with methylene chloride (50 ml). The organic layers were combined, dried (Na2S04) 
and concentrated. The product was purified via flash chromatography on silica gel eluting with 1 0% methanol/methylene 
chloride to provide 1.1 grams of purified material. 



35 EXAMPLE 5 



1,2,3,4-Tetrahvdrocvclopentrb1indol-3-amlne 

To a stirred solution of 3-hydroxyimino-1 ,2,3,4-tetrahydrocyclopent[b]indole (6 g) in 150 ml of 95% EtOH at 0°C 
was added a nickel alloy (Harshaw, Ni-IOOOP, 10 g) followed by 12.9 grams of sodium hydroxide in 150 ml water. The 
ice bath was removed after 0.5 hour and the mixture was stirred an additional hour and filtered. The EtOH was removed 
in vacuo and the product crystallized to provide 5.0 grams of solid. A sample was recrystallized from toluene to provide 
analytically pure material. 

ANALYSIS: 

Calculated for C11H12N2 76.71 %C 7.02%H 16.26%N 
Found 76.44%C 6.98%H 15.99%N 

EXAMPLE 6 

4-Methvl-1,2,3,4-tetrahvdrocvclopentfb1indol-3-amine hydrochloride 

To a stirred solution of 3-hydroxyimino-4-methyl-1 ,2,3,4-tetrahydrocyclopent[b]indole (5 g) in 200 ml 95% EtOH at 
0°C was added a nickel alloy (9 g) followed by 11 grams of sodium hydroxide in 200 ml water. The ice bath was removed 
after 0.25 hours and the mixture was stirred an additional hour Additional nickel alloy (2x 1 gram) was added and the 
mixture was stirred for 2 hours. The catalyst was removed by filtration, the EtOH was removed In vacuo and the product 
extracted into CH2CI2 (2x 100 ml). The CH2CI2 extracts were dried (Na2S04) and concentrated to give an oil (4.5 g). 
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The oil (2.0 g) was dissolved in diethyl ether (100 ml) and ethereal HCI was added until the solution became slightly 
acidic. The solid which formed was filtered and dried overnight to provide 1 .6 grams of 4-methyl-1 ,2,3,4-tetrahydrocy- 
clopent[b]indole-3-amine hydrochloride. 



Calculated for Ci2Hi4N2-HCI 64.72%C 6.797oH 12.587oN 
Found 64.41 %C 6.82%H 12.18%N 



4-t-Butvloxvcarbonvl-1,4-dihvdrocvclopentrb1indol-3(2H)-one 

To a stirred solution of 1,4-dihydrocyclopent[b]lndol-3(2H)-one (10.0 g) In acetonltrlle (100 ml) was added di-t- 
butylpyrocarbonate (15 g), followed by 4-dlmethylamlnopyrldlne (700 mg). The mixture was stirred overnight at room 
temperature under nitrogen. The solvent was removed under reduced pressure and the residue was purified by flash 
column chromatography to provide 4-t-butyloxycarbonyl-1 ,4-dihydrocyclopent[b]lndole-3(2H)-one (4.5 g) as a solid. 



ANALYSIS; 



Calculated for G16H17NO3 
Found 



70.83%N 6.32%H 
71.04%C 6.35%H 



5.16%N 
5.16%N 



EXAMPLE 8 

1,2,3,4-tetrahvdrocvclopentrb1indol-3-cvclopropvlamine hydrochloride 

1 ,4-dlhydrocyclopent[b]lndol-3(2H)-one (5.0 g) was separated Into two portions and placed Into sealed tubes each 
containing toluene (20 ml), cyclopropylamlne (2.0 ml) and 3 A molecular sieves (1 g). The mixtures were placed In an 
oil bath and refluxed for 7 hours. Each tube was allowed to cool to ambient temperature, the molecular sieves were 
filtered, and the filtrate concentrated to give a brown solid which was Identified as the imine via N MR/MS, The combined 
imine product was dissolved in isopropanol (125 ml) and methanol (25 ml), and thereafter sodium borohydride (2.66 
g) was added and the mixture was stirred under nitrogen at ambient temperature overnight. The mixture was cooled 
to 0°C, water was slowly added and the mixture was stirred 0.5 hours. The mixture was extracted with EtOAc (2x 200 
ml), the EtOAc layer was extracted with 1 0% HCI (2x 200 ml) and the acid extracts were neutralized (10% NaOH) and 
extracted with EtOAc (3x 200 ml). The EtOAc extracts were dried (Na2S04) and concentrated in vacuo to give 3.5 
grams of product. A 1 .5 gram sample was dissolved In EtgO (100 ml) and ethereal HCI was added, the precipitate was 
collected and dried to provide 1 ,2,3,4-tetrahydrocyclopent[b]indol-3-cyclopropylamine hydrochloride. 



ANALYSIS: 



Calculated for C14H16N2-HCI j 67.60%C 6.89%H 11.26%N 
Found I 67.22%C 6.87%H 10.79%N 



4-Methvl-1 ,2,3,4-tetrahvdrocvclopentrb1indol-3-cvclopropvlamine 2-naphthalene sulfonate 

1,4-Dihydro-4-methyl-cyclopent[b]indol-3(2H)-one (2.0 g) and cyclopropylamlne (3,0 g) were dissolved in 30 ml 
toluene and cooled to -10°C. Titanium tetrachloride (0.70 ml) was dissolved in 10 ml toluene and added to the first 
solution. The reaction mixture was allowed to warm to room temperature and stirred overnight. The imine was isolated 
by filtering the mixture through a pad of silica and removing the solvent in vacuo The imine (2.4 g) was dissolved in 
100 ml of 5:1 iPrOH/MeOH and thereafter sodium borohydride (1.2 g) was added. The reaction mixture was stirred 
overnight. The solvents were removed and the product purified by chromatography isolating the product as a yellow 
oil(1.6g). 

A 0.75 g portion of the cyclopropylaminoindole compound was dissolved In 75 ml ElgO and stirred while a solution 
of 0.69 g of 2-naphthalene sulfonic acid in 50 ml EX2O was added slowly. A white precipitate formed which was filtered 
under N2, washed with 2x 50 ml EtgO and dried to afford 1 .04 g of 4-methyl-1 ,2,3,4-tetrahydrocyclopent[b]indol-3-cy- 
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clopropylamine 2-naphthalene sulfonate. 



Calculated for CigHigNa-CioHgSOa 
Found 



69.10%C 6.03%H 
68.98%C 6.04%H 



6.45%N 
6.39%N 



EXAMPLE 10 



10 1,2,3,4-Tetrahvdrocvclopentrb1lndol-3-(2-propYnvl)amlne 

To a stirred solution of 1 ,2,3,4-tetrahydrocyclopent[b]indol-3-amine (5.0 g) in tetrahydrofuran (30 ml) under nitrogen 
was added triethylamine (2.9 g) followed by a dropwise addition of propargyl bromide (4.45 g, 80% solution in toluene) 
dissolved in tetrahydrofuran (20 ml). The mixture was stirred overnight. Additional propargyl bromide (0.01 mole) dis- 
f5 solved in tetrahydrofuran (10 ml) was added and the mixture was stirred for 3 hours. The mixture was concentrated in 
vacuo, CH2CI2 (150 ml) was added and the mixture was extracted with 10% HCI (2x 50 ml). The organic phase was 
dried (Na2S04) and concentrated to give 0.85 gram of product. The reaction was repeated on the same scale using 
Identical conditions. The products were combined and chromatographed on silica gel eluting with 5% MeOH/CH2Cl2 
to provide 1,2,3,4-tetrahydrocyclopent[b]indol-3-(2-propynyl)amlne (1.6 g). 



ANALYSIS: 



Calculated for C.14H.14N2 
Found 



79.97%C 
79.70%C 



6.71 %H 
6.77%H 



13.32%N 
13.14%N 



1.2.3.4-Tetrahvdroevclopentrb1indol-3-(N-forinvl)amine 



To a stirred solution of 1,2,3,4-tetrahydrocyclopent[b]indol-3-amine (2.0 g) in 25 ml methylene chloride at room 
temperature was added 4-dimethylaminopyridine (1 .4 g) followed by 0.46 ml of formic acid. 1 -(3-Dlmethylamlnopropyl)- 
3-ethylcarbodllmlde hydrochloride (2,24 g) was added and the mixture was stirred overnight under a nitrogen atmos- 
phere. The reaction mixture was diluted with CH2C12 (100 ml), extracted with water (3x 50 ml), dried (Na2S04) and 
concentrated in vacuo to give a solid which was crystallized from EtOH and recrystallized from toluene to provide 
1,2,3,4-tetrahydrocyclopent[b]lndol-3-(N-formyl)amine (1.1 g). 



ANALYSIS: 


Calculated for C12H12N2O 
Found 


71.98%C 6.04%H 13.99%N 
71.91%C 5.86%H 13.54%N 



EXAMPLE 12 

1,2,3,4-Tetrahydrocyclopentrb1indol-3-(N-phenylmethyloxycarbonyl)amine 



To a stirred solution of 1 ,2,3,4-tetrahydrocyclopent[b]indol-3-amine (5 g) in 50 ml CH2CI2 at room temperature was 
added triethylamine (3.2 g) followed by 5.4 grams of benzyl chloroformate in 25 ml CHgClg. The mixture was stirred 
for 2 hours and thereafter washed successively with water (50 ml), 10% HCI (50 ml) and water (50 ml). The CH2CI2 
solution was dried (Na2S04), concentrated in vacuo and purified by flash chromatography eluting with 2:1 hexane/ 
acetone to give 2.0 grams 1 ,2,3,4-tetrahydrocyclopent[b]indol-3-(N-phenylmethyloxycarbonyl)amine, 



ANALYSIS: 


Calculated for CigH.|eN202 
Found 


74.49%C 5.92%H 9.14%N 
74.23%C 5.99%H 8.96%N 



EP 0 496 314 B1 



EXAMPLE 13 



1,2,3,3a,4,8b-Hexahvdrocvclopent[b1indol-3-atnine 2-naphthalenesulfonate hemihydrate 

1 ,2,3,4-Tetrahydrocyclopent[b]indol-3-amine (2.0 g) was placed in a three-neck flask under nitrogen and 34 ml of 
a 1 .0 M borane-tetrahydrofuran complex in tetrahydrofuran was added dropwise via a syringe. The mixture was stirred 
at 0°C for 0.5 hour and thereafter trifluroacetic acid (34 ml) was added in a dropwise manner. After stirring for 2 hours, 
the tetrahydrofuran was removed in vacuo, and the residue was made basic with 10% NaOH, extracted with CHgClg 
(2x 75 ml) and concentrated to an oil (2 grams). A 1.0 gram sample of the oil was dissolved in ether (200 ml) and a 
solution of 1 .3 grams of 2-napthalene sulfonic acid in ether was added in a dropwise manner with stirring. The precipitate 
which formed was collected by filtration under nitrogen. 



ANALYSIS: 
Calculated for CiiHigNa-CioHgSOa-O.SHaO 
Found 



64.41 %C 5.93%H 7.15%N 
64.34%C 5.33%H 6.73%N 



EXAMPLE 14 

20 1,2,3,3a,4,8b-Hexahydro-4-methylcyclopentrb1indol-3-amine 2-naphthalenesulfonate 



4-Methyl-1 ,2,3,4-tetrahydrocyclopent[b]indol-3-amine (10.2 g) was placed in a three-neck flask under nitrogen and 
17 ml of a 1 .0 M borane-tetrahydrofuran complex in tetrahydrofuran was added dropwise via a syringe. The mixture 
was stirred at 0°C for 0.5 hours and thereafter trifluoroacetic acid (185 ml) was added via a pressure-addition funnel. 
25 After stirring for 1 hour, the tetrahydrofuran was removed in vacuo, and the residue was basified with 10% NaOH 
(pH=8), extracted with CH2CI2 (2x 500 ml), dried over Na2S04 and concentrated to an oil (10.3 g). The crude material 
was purified by column chromatography 

A 1 .7 9 sample of 1 ,2,3,3a,4,8b-hexahydro-4-methylcyclopent[b]indol-3-amine was dissolved in 150 ml EI2O and 
a solution of 1 .9 g of 2-naphthalene sulfonic acid in ether was added in a dropwise manner with stirring. A solid was 
30 collected by filtration under Ng. 



ANALYSIS: 


Calculated for Ci2Hi7N2-CioH8S03 
Found 


66.64%C 6.10%H 7.06%N 
66.74%C 5.66%H 6.77%N 



EXAMPLE 15 

1,2 ,3 ,3a,4,8b-hexahvdro-4-methylcyclopentfb1lndol-3-(2-propvnynamlne hydrochloride 

40 

1,2,3,3a,4,8b-Hexahydro-4-methylcyclopent[b]indol-3-amine (5.0 grams) was dissolved in 50 ml tetrahydrofuran 
along with triethylamine (2.7 grams). The solution was cooled to 0°C and propargyl bromide (3.2 grams) in 20 ml 
tetrahydrofuran was added slowly. After the addition, the mixture was allowed to come up to room temperature and 
stirred overnight. The tetrahydrofuran was stripped off and the residue taken up In 200 ml CH2CI2. The organic layer 

45 was extracted with 10% HCI (2x 70 ml). The aqueous fractions were combined and basified with 10% NaOH. The 
aqueous layer was extracted with 2x 200 ml CH2CI2 and the organic layers were combined and dried over sodium 
sulfate. The solvent was removed in vacuo . Flash chromatography on silica gel gave 1 ,2,3,3a,4,8b-hexahydro-4-meth- 
ylcyclopent[b]indol-3-(2-propynyl)amine (2.0 grams) as a reddish brown oil. 

A 1 .46 g sample of the indoline was dissolved in ether and stirred vigorously An ethereal HCI solution was added 

50 to this solution until neutral (pH=6). The solids were then filtered and dried under N2 giving 1 ,2,3,3a,4,8b-hexahydro- 
4-methylcyclopent[b]indol-3-(2-propynyl)amine hydrochloride as a fine white powder (1 .46 grams). 



ftWLYSIS; 
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Calculated for Ci sHi tNr^HCl: 68.56%C 7.30%H 10.68%N 
Found: 68.21%C 7.27%H 10.54%M 

EXAMPLE 16 

7-Chloroacetvl-1,4-dihvdro-4-methvlcvclopentrb1indol-3(2H)-one 

Aluminum chloride (8.5g) was suspended in CHgClg (20 ml) at 0°C, chloroacetyl chloride (7.2 g) was slowly added 
and the mixture was stirred for 5 minutes. This mixture was added dropwise to a stirred solution of 1 ,4-dihydro-4-methyl- 
cyclopent[b]indol-3(2H)-one (6.0 g) in 100 ml CH2CI2 at 0°C. The mixture was stirred at 0°C for 45 minutes and there- 
after an additionalequivalentof preformed solution of aluminum chloride and chloroacetyl chloride in methylene chloride 
was introduced in a dropwise manner. After 30 minutes the reaction mixture was slowly poured into a stirred iceAwater 
mixture. The layers were separated and the CH2CI2 layer was washed with NaHCOs, dried (Na2S04) and concentrated 
to an oil. Purification by flash chromatography on silica gel eluting with hexane/acetone provided 7-chloroacetyl-1 ,4-di- 
hydro-4-methyl-cyclopent[b]indol-3(2H)-one (4.5 g). 



ANALYSIS: 



Calculated for C14H12CINO2 64.25%C 4.62%H 5.35%N 
Found 64.35%C 4.61 %H 5.24%N 



EXAMPLE 17 

7-Chloroacetyloxy-1,4-dihydro-4-methylcyclopentrb1indol-3(2H)-one 

To a stirred solution of 7-chloroacetyl-1 ,4-dihydro-4-methylcyclopent[b]indol-3(2H)-one (2.0 g) in chloroform (100 
ml) was added sodium phosphate (1.02 g) followed by m-chloroperbenzoic acid (2.5 g, 50-60% purity). The mixture 
was stirred at room temperature under a nitrogen atmosphere for 14 hours. Saturated NaHCOs aqueous solution (50 
ml) was added, the layers separated and the organic layer washed with water (2x 50 ml). The solution was dried 
(Na2S04), filtered and concentrated to give a yellow oil which crystallized upon standing. Recrystallization from with 
EtOH provided 7-chloroacetyloxy-1,4-dihydro-4-methylcyclopent[b]indol-3(2H)-one (1.1 g). 

ANALYSIS; 

calculated for CitHuClNOs: 60.55%C 4.36%H 5.04%N 



60.47%C 4.33%H 4.98%N 



45 EXAMPLE 18 



1,4-Dihvdro-7-methvlaminocarbonvloxv-4-methvlcvclopentfb1indol-3(2H)-one 

7-Chloroacetyloxy-1 ,4-dihydro-4-methylcyclopent[b]indol-3(2H)-one (5.0 g) was suspended in EtOH (1 00 ml), and 
50 thereafter 10% NaOH solution (50 ml) was added and the mixture was stirred at room temperature for 3 hours. The 
mixture was concentrated in vacuo, CH2CI2 (100 ml) was added followed by 10% HCI until the aqueous layer was 
neutralized. The layers were separated and the aqueous phase extracted with CHgClg (2x 1 00 ml). The organic portion 
was dried (Na2S04) and concentrated and the residue was recrystallized from 95% EtOH to provide 1 ,4-dihydro-7-hy- 
droxy-4-methyicyclopent[b]indol-3(2H)-one as an off-white solid. The phenol was dissolved in CHjClj (100 ml), and 
55 thereafter 1 ,8-diazabicyclo[5.4.0]undec-7-ene (0.4 g) was added followed by methyl isocyanate (1 .4 g) and the mixture 
was stirred overnight. The mixture was concentrated in vacuoXo afford an oily solid which was crystallized from EtOH 
to provide 1,4-dihydro-7-methylaminocarbonyloxy-4-methylcyclopent[b]indol-3(2H)-one (1.1 g). 
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ANALYSIS: 


Calculated for C14H14N2O3 
Found 


65.11%C 5.46%H 10.85%N 
65.20%C 5.32%H 10.74%N 



EXAMPLE 19 

3-Acetvloxvimino-4-methvl-1,2,3,4-tetrahvdrocvclopentrb1indol-7-vl acetate 

TO 

7-Chloroacetyloxy-1,4-dihydro-4-methylcyclopent[b]indol-3(2H)-one (8.0 g) was suspended in E10H (200 ml) and 
a solution of NaOAc (15.6 g) in water (25 ml) and a solution of hydroxylamine hydrochloride (8.0 g) in water (25 ml) 
were added and the mixture was refluxed for 3 hours. The fixture was concentrated in vacuo and the residue was 
recrystallized from 95% EtOH to provide 3-hydroxyimino-4-methyl-1,2,3,4-tetrahydrocyclopent[b]indol-7-ol as an off- 

f5 white solid. The oxime was dissolved in tetrahydrof uran (100 ml), and thereafter acetic anhydride (8.1 g) and 4-dimeth- 
ylaminopyridine (400 mg) were added and the mixture was stirred under nitrogen at ambient temperature overnight. 
The mixture was concentrated in vacuo, CH2CI2 (100 ml) was added and the solution was washed successively with 
water (50 ml), 5% NaHCOs (50 ml) and water (50 ml). After drying (Na2S04), the solvent was removed in vacuo and 
the product recrystallized from EtOH to provide 3-acetyloximino-4-methyl-1,2,3,4-tetrahydrocyclopent[b]indol-7-yl-ac- 

20 etate (1 .7 g). 



ANALYSIS: 


Calculated for C16H16N2O2 
Found 


63.99%C 5.37%H 9.33%N 
63.56%C 5.37%H 9.29%N 



EXAMPLE 20 

4-Methyl-3-phenylmethylimino-1,2,3,4-tetrahydrocyclopentrb1indol-7-ol 

30 

To a stirred suspension of 7-chloroacetyloxy-1 ,4-dihydro-4-methylcyclopent[b]-indol-3(2H)-one (6.0 g) in toluene 
(50 ml) was added benzylamine (9.2 g) and the mixture was heated at reflux temperature with azeotropic removal of 
water using a Dean Starl^trap. After 4 hours, TLC analysis indicated complete conversion to product. The mixture was 
allowed to cool to room temperature and filtered, and the solid material was washed with acetonitrile. The filtrate and 
35 washings were combined, concentrated and purified by flash chromatography on silica gel (2:1 hexane/acetone as 
eluent). The crystals which formed in the product-containing fractions were collected via filtration to give 4-methyl- 
3-phenylmethylimino-1 ,2,3,4-tetrahydrocyclopent[b]indol-7-ol (1.1 grams) and the filtrate was concentrated to give an 
oil (3.0 grams) which crystallized upon standing. 



ANALYSIS: 

Calculated for C-igH-igNjO 
Found 



78.59%C 6.25%H 9.65%N 
78.62%C 6.21 %H 9.63%N 



EXAMPLE 21 

4-Methvl-3-phenvlmethvlamino-1,2,3,4-tetrahvdrocvclopentrb1indol-7-ol 

To a stirred solution prepared from 4-methyl-3-phenylmethylimino-1 ,2,3,4-tetrahydrocyclopent[b]indol-7-ol (16.0 
g), isopropanol (200 ml) and methanol (50 ml) was added sodium borohydride (4.8 g) and the mixture was stirred under 
nitrogen at ambient temperature for 3 hours. The mixture was cooled to 0°C, water was slowly added and the mixture 
was stirred 0.5 hour The mixture was extracted with CH2CI2 (2x 200 ml), and the CH2CI2 extracts were dried (Na2S04), 
concentrated and chromatographed on silica gel eluting with 2:1 hexanes/acetone. The product-containing fractions 
were combined to give 4.25 grams of 4-methyl-3-(phenylmethylamino)-1 ,2,3,4-tetrahydrocyclopent[b]indol-7-ol. 



ANALYSIS: 

Calculated for CigHapNaO | 78.05%C 6.89%H 9.58%N 
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(continued) 



1 78.20%C 6.97%H 9.54%N 



EXAMPLE 22 



4-Methvl-3-phenvlmethvlamino-1,2,3,4-tetrahvdrocvclopentrb1indol-7-vl methylcarbamate 



To a stirred solution of 4-metliyl-3-phenylmethylimino-1,2,3,4-tetrahyclrocyclopent[b]indol-7-ol (2.0 g) in CH2CI2 
(40 ml) was added 1 ,8-diazabicyclo[5.4.0]undec-7-ene (0.16 g) followed by the dropwise addition of methyl isocyanate 
(0.39 g) in CHgClg (10 ml). The reaction was monitored via TLC and after 3 hours the solution was concentrated and 
the precipitate was collected and recrystallized from acetonitrile to give 4-methyl-3-phenylmethylimino-1 ,2,3,4-tet- 
rahydrocyclopent[b]indol-7-yl methylcarbamate (1.85 grams). 



ANALYSIS: 



Calculated for C21 H21 N3O2 
Found 



72.60%C 6.09%H 
72.59%C 6.01 %H 



12.09%N 
12.05%N 



EXAMPLE 23 



4-Methvl-3-phenvlmethvlamlno-1 ,2,3,4-tetrahvdrocvclopentrb1lndol-7-vl methylcarbamate maleate 

To a stirred solution of 4-methyl-3-phenylmethylimino-1,2,3,4-tetrahydrocyclopent[b]indol-7-yl methylcarbamate 
(1.8 g) in acetic acid (25 ml) was added sodium cyanoborohydride (0.8 g). The reaction was monitored via TLC and 
after 2 hours CHgClj (50 ml) was added and the solution was washed with saturated NaHCOj until neutral. The CHjClj 
layer was dried (NajSO^), filtered and concentrated to give an oil which was purified via flash chromatography, eluting 
with 2:1 hexane/acetone. The product-containing fractions were collected and concentrated to an oil which was dis- 
solved in ether and thereafter an ethereal maleic acid solution was added until the mixture became acidic. The maleate 
salt of 4-methyl-3-phenylmethylamino-1 ,2,3,4-tetrahydrocyclopent[b]indo 7-yl methylcarbamate (0.8 grams) which pre- 
cipitated as a colorless solid was collected. 



ANALYSIS: 



Calculated for C21 H21 N302-C4H404 
Found 



64.51 %C 
64.13% 



5.85%H 9.03%N 
5.75%H 8.97%N 



EXAMPLE 24 



4-Methvl-3-r(2-phenvlcvclopropvl)imino1-1,2,3,4-tetrahvdrocvclopentrb1indol-7-vl methylcarbamate 

To a stirred suspension of 1,4-dihydro-7-hydroxy-4-methylcyclopen1[b)indol-3(2H)-one (5.0 g) In acetonitrile (100 
ml) was added phenylcyclopropylamine hydrochloride (4.2 g) followed by triethylamine (2.5 g). The solution was stirred 
at room temperature under a nitrogen atmosphere while titanium (IV) Isopropoxide was added in a dropwise manner 
The mixture was stirred for 3 hours and thereafter quenched with ice/water. The mixture was filtered, the solids were 
washed with CH2CI2, the layers were separated and the organic portion was dried (Na2S04). After concentration, the 
crude product was purified via flash chromatography eluting with hexane/acetone (2:1 ) to give 4-methyl-3-[(2-phenyl- 
cyclopropyl)imlno]-1,2,3,4-tetrahydrocyclopent[b]indol-7-ol. 

To a stirred solution of this product (1 .0 g) in CH2CI2 (9.0 ml) was added 1 ,8-diazabicyclo[5.4.0]undec-7-ene (68 
mg) followed by the dropwise addition of methyl isocyanate (0.18 g) in CH2CI2 (1.0 ml). The reaction was monitored 
via TLC and after 0.5 hour the solution was concentrated and the precipitate was collected and recrystallized twice 
from acetonitrile to give 4-methyl-3-[(2-phenylcyclopropyl)imino]-1,2,3,4-tetrahydrocyclopent[b]indol-7-yl methylcar- 
bamate (0.55 gram). 
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ANALYSIS! 

Calculated for C21H21N9O2: 73.97%C 6.21%H 



73.57%C 6.25%H 11.13%N 



EXAMPLE 25 

3-Cvclopropvlimino-4-methvl-1,2,3,4-tetrahvdrocvclopentrb1indol-7-ol 

7-Chloroacetyloxy-1,4-dihydro-4-methylcyclopent[b]indol-3(2H)-one (15.0 g) and cyclopropylamine (9.6 g) were 
dissolved in 300 ml toluene and cooled to -10°C. Titanium tetrachloride (6.3 g) dissolved in 50 ml toluene was added 
slowly to the first solution. The reaction mixture was allowed to come up to room temperature and stirred overnight. 
The next day another 1 .5 equivalents of the amine (4.6 g) was added to the reaction mixture and the mixture was 
stirred for one hour. The reaction mixture was filtered through a pad of silica gel, eluting with 3:1 hexane/ethyl acetate, 
giving a yellow oil after removal of solvents. 3-Cyclopropylimino-4-methyl-1,2,3,4-tetrahydrocyclopent[b]-indol-7-olwas 
Isolated as a light yellow solid (3.3 g) after flash chromatography and recrystallizatlon from ethyl acetate. 



ANALYSIS: 


Calculated for C15H16N2O 
Found 


74.97%C 6.71 %H 11.66%N 
74.57%C 6.54%H 11.37%N 



EXAMPLE 26 

30 3-fN-Cvclopropvl)ainino-4-methvl-1 ,2,3,4-tetrahvdrocvclopentrb1indol-7-ol maleate 

3-Cyclopropylimino-4-methyl-1 ,2,3,4-tetrahydrocyclopent[b] 7-ol (17.3 g) was dissolved in 5:1 isopropanol/meth- 
anol (250 ml), under and stirred at room temperature. Sodium borohydride (8.2 g) was added and the reaction 
mixture was stirred overnight. Thin layer analysis indicated a complete reaction. The solution was cooled to 0°C and 

35 water (100 ml) was added slowly Ethyl acetate (250 ml) was added and, after separating the layers, the organic portion 
was washed successively with brine (2x ICQ ml), and water (2x 100 ml) and dried over Na2S04, and thereafter the 
solvent was removed in vacuo . The crude material was purified by preparative HPLC using a 2:1 hexane/ethyl acetate 
solvent system. The free base was Isolated as light brown/yellow oil (7.8 g). A stirred solution of the free base (0.6 g) 
In ether (200 ml) was treated slowly with a solution prepared from 0.3 g maleic acid, 50 ml EtgO and 5 ml EtOH. 

40 3-(N-Cyclopropyl)amlno-4-methyl-1 ,2,3,4-tetrahydrocyclopent[b]indol-7-ol maleate was isolated as a light yellow solid 
(0.8 g) after filtering and drying under N2. 



ANALYSIS: 



Calculated for C.|5Hi8N20-C4H404 
Found 



63.63°oC 
63.47%C 



6.19°oH 7.82%N 
6.31 %H 7.69%N 



EXAMPLE 27 

50 3-(N-cvclopropvl)amino-4-methvl-1,2,3,4-tetrahvdrocvclopentrb1indol-7-vl phenylmethylcarbonate 

3-Cyclopropylamlno-4-methyl-1,2,3,4-tetrahydrocyclopent[b] lndol-7-ol (5.5 g) was dissolved In 250 ml CHjClj 
along with triethylamlne (2.8 g) and cooled to 0°C while stirring. Benzyl chloroformate (3.9 g) dissolved in 50 ml CHjClj 
was added slowly to the first solution. After complete addition, the reaction mixture was allowed to come to room 
55 temperature, washed with HgO (2x 1 50 ml) and dried over Na2S04, and the solvent was removed in vacuo . The crude 
material was purified by flash column chromatography using EtOAc as the solvent. 

3-(N-Cyclopropyl)amino-4-methyl-1,2,3,4-tetrahydro-cyclopent[b]-indol-7-yl phenylmethylcarbonate was isolated as a 
yellow brown foam (4.1 g). 
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ANALYSIS: 



Calculated for C23H24N203: 73.38%C 6.43%H 7,44%N 
Found: 73.41%C 6.80%H 7.48%N 



EXAMPLE 28 

3-(N-Cvclopropvl)amino-1,2,3,3a,4,8b-hexahvdro-4-methvlcvclopentfb1indol-7-ol 

IS 

3-Cyclopropylimino-4-methyl-1,2,3,4-tetrahydrocyclopent[b]indol-7-ol (8.7 g) was placed in a 3-neck flask and 
cooled to 0°C in an ice-water bath. A 1 M solution of borane in THF (540 ml) was added in a dropwise manner. The 
mixture was stirred for 1 hour while it was slowly warmed to room temperature. The mixture was cooled back down to 
0°C and trifluoroacetic acid (119 ml) was added in a dropwise manner The solution was stirred for 15 minutes and 
20 THF was removed in vacuo . The mixture was neutralized with 10% NaOH solution, extracted with methylene chloride 
(4x 500 ml), dried (Na2S04) and concentrated to give 3-(N-cyclopropyl)amino-1,2,3,3a,4,8b-hexahydro-4-methylcy- 
clopent[b]indol-7-ol (8.8 g). 

EXAMPLE 29 

25 

3-fN-Cvclopropvl-N-rnethvlaminocarbonvl)amino-1.2.3.3a.4.8b-hexahvdro-4-rnethvlcvclopentrb1indol-7-ol 
hydrochloride 



3-(N-Cyclopropyi)amino-1 ,2,0,3a,4,8b-hexahydro-4-methylcyclopent[b]indol-7-ol (8,8 g) was dissolved in CHgClg 
(400 ml) along with triethylamine (4.4 g). The solution was cooled to 0°C and stirred under Ng. Benzyl chloroformate 
(6.1 g) dissolved in CH2CI2 (50 ml) was added slowly to the first solution. The reaction was monitored by thin layer 
chromatography while adding an additional equivalent (6.1 g) of the chloroformate until the reaction was complete. 
The solution was warmed to room temperature before washing with water (2x 100 ml), drying over N%S04 and con- 
centrating to an oil, which was purified by preparative HPLC using 3:1 hexane/acetone as the solvent system. 3-(N- 
Cyclopropyl)amino-1,2,3,3a,4,8b-hexahydro-4-methylcyclopent[b]indol-7-yl phenylmethylcarbonate was isolated (7.0 
g), which was characterized by NMR, MS and IR. This material was dissolved in CH2CI2 (250 ml) and the solution 
treated with 1 ,8-diazabicyclo[5.4.0]undec-7-ene (DBU; 0.4 g). The mixture was cooled to 0°C and stirred whiie a so- 
lution of methyl isocyanate (1.1 g) in 50 ml CH2CI2 was added slowly. The reaction was monitored by TLC (1:1 hexane/ 
acetone) while adding another 2.5 equivalents (2.7 g) of methyl isocyanate until the reaction was complete. The solution 
was warmed to room temperature, washed successively with brine (2x 100 ml) and water (1x 100 ml), dried over 
Na2S04 and concentrated. The oil was purified by flash column chromatography using ethyl acetate as the solvent 
system. 3-(N-CycloprGpyl-N-methyiaminGcarbonyl)amino-1,2,3,3a,4,8b-h8xahydro-4-methylcyclopent[b]indol-7-yl 
phenylmethyicarbonate was isolated (4.5 g). The materiai was dissolved in absolute ethanol (190 ml), and 10% palla- 
dium on carbon (10% by weight: 0.4 g) was added. The soiution was placed in a Parr shaker bottle, charged with H2 
(45 psi) and shaken for 2 hours. The catalyst was fiitered and the filtrate was concentrated. The oil was triturated with 
EtOAc (50 mi) and CHgClg (5 mi) to give an off-white solid (1.05 g). 

3-(N-Cyclopropyl-N-methylaminocarbonyl)amino-1 ,2,3,3a,4-8b-hexahydro-4-methylcyclopent[b]indol-7-oi was char- 
acterized by NMR, MS and IR. The solid (0.8 g) was dissolved in 8:1 Et20/EtOH (200 ml) initially and ethereal hydrogen 
chloride was added slowly until the solution became neutral and then more Et20 (800 ml) was added. 3-(N-Cyclopropyl- 
N-methylamino-carbonyl)amino-1 ,2,3,3a,-4,8b-hexa-hydro-4-methylcyclopent[b]indol-7-ol hydrochloride was isolated 
as an off-white solid after filtering and drying under N2 (0.65 g). 



ANALYSIS: 

Calculated for Ci7H23N203-HCI 
Found 



0.44%C 7.16%H 12.44%N 
0.77%C 7.41 %H 12.67%N 
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EXAMPLE 30 



3-tN-Cvclopropvl)amino-4-methvl-1,2,3,4-tetrahvdrocvclQpentrb1indol-7-vl methylcarbamate 

3-(N-Cyclopropyl)amino-4-methyl-r2,3,4-tetrahydrocyclopent[b]indol-7-ol (2.2 g) was dissolved in CHgClj (200 
ml) witli 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU: 0.21 g) and the solution was cooled to 0°C. A solution of methyl 
isocyanate (0.52 g in 30 ml CH2CI2) was added slowly to the cooled solution and the reaction was monitored by thin 
layer chromatography (silica gel, 1:1 hexane/ethyl acetate). After warming to room temperature, the mixture was 
washed successively with water (2x 100 ml), brine (1x 100 ml) and again with water (1x 100 ml). The organic layer 
was dried over Na2S04 and the solvent removed in vacuo . The crude material was recrystallized from acetonitrile. 3- 
(N-Cyclopropyl)amlno-4-methyl-1 ,2,3,4-tetrahydrocyclopent[b]indol-7-yl methylcarbamate was Isolated as llghtyellow/ 
white plates (1.0 g). 



ANALYSIS: 

Calculated for C17H21N3O2 
Found 



68.21 %C 7.07%H 
68.08%C 6.57%H 



14.04%N 
13.97%N 



1,2,3,3a,4,8b-Hexahydro-4-methyl-3-(N-phenylmethyl-N-methylaminocarbonyl)aminocyclopent[b1indol-7-yl 
phenylmethyicarbonate 



To a stirred solution of 1,2,3,3a,4,8b-hexahydro-4-methyl-3-phenylmethylaminocyclopent[b]lndol-7-ol (12.0 g) In 
CH2CI2 (1 25 ml) was added triethylamine (4.08 g). The mixture was cooled to 0°C and a solution of benzyl chloroformate 
(6.8 g) in CH2CI2 (50 ml) was added slowly in a dropwise manner After three hours the reaction mixture was washed 
with water (2x 100 ml), dried over Na2S04 and concentrated to give 17.0 grams of an oil. The crude 4-methyl-3-phe- 
nylmethylamino-1,2,3,3a,4,8b-hexahydrocyclopent[b]indol-7-yl phenylmethyicarbonate (17.0 g) was dissolved in 
CH2CI2 (125 ml) and 1,8-diazabicyclo[5.4.0]undec-7-ene (0.9 g) was added followed by the dropwise addition of a 
solution of methyl isocyanate (2.6 g) in CH2CI2 (25 ml). The reaction mixture was stirred for 2 hours and an additional 
0.5 gram of methyl isocyanate was added. The reaction mixture was stirred for an additional 15 minutes and thereafter 
concentrated in vacuoto give an oil which was purified by flash chromatography on silica gel eluting with 2:1 hexane/ 
ethyl acetate. The product-containing fractions were collected and concentrated to give an oil (5.5 g). 



ANALYSIS: 

Calculated for C22H25N3O4 
Found 



71.73%C 
71.67%C 



6.43%H 8.65%N 
6.59%H 8.67%N 



40 EXAMPLE 32 

1,2,3,3a,4,8b-Hexahydro-4-methyl-3-phenylmethyloxyearbonyl-aminocyclopentrb1indol-7-ol 

A solution of 4-methyl-3-phenylmethylimino-1,2,3,4-tetrahydrocyclopent[b]indol-7-ol (14.0 g) was placed in a 
45 3-neck flask and cooled to 0°C in an ice-water bath. A solution of 1 IVI borane/THF in THF (145 ml) was added in a 
dropwise manner. The mixture was stirred for 1 hour while it was slowly warmed to room temperature. The mixture 
was cooled back to 0°C and trifluoroacetic acid was added in a dropwise manner. The solution was stirred for 15 
minutes, neutralized with 10% NaOH (Aq), extracted with CH2CI2, dried (Na2S04) and concentrated to give 1 ,2,3,3a, 
4,8b-hexahydro-4-methyl-3-phenylmethylaminocyclopent[b]indol-7-ol (14 grams). 
50 20% Palladium hydroxide on carbon (1 .4 g) was added to a solution of 1 ,2,3,3a,4,8b-hexahydro-4-methyl-3-phe- 

nylmethylaminocyclopent[b]indol-7-ol (14 grams) in ethanol (100 ml) and the mixture was hydrogenated at 45 psi H2 
pressure using a Parr apparatus at 50°C for 5 hours. The mixture was filtered and the solution was concentrated to 
give 3-amino-1,2,3,3a,4,8b-hexahydro-4-methylcyclopent[b]indol-7-ol (10.7 grams). 

To a solution of 3-amino-1 ,2,3,3a,4,8b-hexahydro-4-methylcyclopent[b]indol-7-ol (10.7 grams) in methylene chlo- 
55 ride (125 ml) was added triethylamine (5.6 grams) followed by the dropwise addition of benzyl chloroformate (10.0 
grams) in methylene chloride (25 ml). The mixture was stirred for 2 hours, extracted with water, dried (Na2S04) and 
concentrated. The product was purified by chromatography on silica gel, eluting with 2:1 hexane/acetone to provide 
1,2,3,3a,4,8b-hexahydro-4-methyl-3-phenylmethyloxycarbonylaminocyclopent[b]indol-7-ol. 
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EXAMPLE 33 



1.2.3.3a.4,8b-Hexahvdro-4-methvl-3-(N-phenvlmethvloxvcarbonvl)aminocvclopentrb1indol-7-vl 
methylcarbamate 



To a stirred solution of 1 ,2,3,3a,4,8b-liexaliydro-4-methyl-3-(N-plienylmetliyloxycarbonyl)aminocyclopent[b]indol- 
7-ol (1 .8 g) in CH2CI2 (75 ml) was added 1 ,8-diazabicyclo[5.4.0]undec-7-ene (0.12 g) followed by the dropwise addition 
of a solution of methyl isocyanate (0.36 g) in CHgClg (25 ml). The reaction mixture was stirred for 2 hours and an 
additional 0.1 gram of methyl isocyanate was added. The reaction mixture was stirred for an additional 1 5 minutes and 
concentrated in vacuoXo give an oil which was purified by flash chromatography on silica gel eluting with 2:1 hexane/ 
ethyl acetate. The product which crystallized from the pure fractions was collected by filtration to give 600 mg and the 
filtrate was concentrated to give an oil (800 mg) which crystallized upon standing. 



ANALYSIS: 



Calculated for C22H25N3O4 
Found 



6.82%C 6.37%H 10.63%N 
6.91 %C 6.47%H 10.66%N 



EXAMPLE 34 



3-Methylaminocarbonyloximino-4-methyl-1,2,3,4-tetrahydrocyclopent[b1indol-7-yl methylcarbamate 
hemihydrate 



To a stirred suspension of 3-hydroxyimino-4-methyl-1,2,3,4-tetrahydrocyclopent[b]indol-7-ol (3.0 g) in CHjClj (100 
ml) was added 1,8-diazabicyclo[5.4.0]undec-7-ene (630 mg) followed by methyl isocyanate (1.9 g) and the mixture 
was stirred overnight at ambient temperature. The mixture was concentrated in vacuo and the resulting solid was 
recrystallized from ethanol to give 3-methylaminocarbonyloximino-4-methyl-1,2,3,4-tetrahydrocyclopent[b]indol-7-yl 
methylcarbamate hemihydrate (1 .7 g). 



ANALYSIS: 


Calculated for Ci6Hi8N4O4-0.5H2O 
Found 


56.68%C 5.66%H 16.53%N 
56.57%C 5.46%H 16.68%N 



EXAMPLE 35 



1,2,3,3a,4,8b-Hexahydro-4-methyl-3-methvlaminocarbonvl-amlnocvclopentrb1lndol-7-ol hydrochloride 
monohydrate 



4Q A solution of 1 ,2,3,3a,4,8b-hexahydro-4-methyl-3-(N-phenylmethyl-N-methylaminocarbonyl)aminocyclopent[b]in- 

dol-7-yl phenylmethyl carbonate (1 .7 g) in glacial acetic acid (100 ml) was hydrogenated at 45 psi H2 and 50°C in the 
presence of 20% Pd hydroxide on carbon utilizing a Parr apparatus. Afterfour hours, TLC indicated a complete reaction 
with the formation of a major product as well as a side product. The Pd catalyst was filtered under nitrogen and the 
filtrate concentrated in vacuo. The material was chromatographed on silica gel eluting with 10% MeOH/CH2Cl2. The 

45 product-containing fractions were collected and concentrated. The resulting oil was dissolved in EtOH (25 ml) and 
Et20 (150 ml), the solution was filtered, and ethereal HCI was added to the filtrate until the solution became acidic. 
The colorless solid which formed was collected under N2 and dried under vacuum to give 1,2,3,3a,4,8b-hexahydro- 
4-methyl-3-methylaminocarbonylamino cyclopent[b]indol-7-ol hydrochloride monohydrate (0.25 g). 



ANALYSIS: 


Calculated for Ci4Hi9N302-HCI-H20 
Found 


53.25%C 7.02%H 13.31%N 
53.26%C 6.54%H 12.78%N 
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EXAMPLE 36 

1.2.3.3a.4,8b-Hexahvdro-4-methvl-3-(N-phenvlmethvl-N-methvlaminocarbonvl)amincx;vclQpentrb1indol-7-ol 
hydrochloride 

5 

A solution of 1 ,2,3,3a,4,8b-hexahydro-4-methyl-3-(N-phenylmethyl-N-methylarninocarbonyl)arninocyclopent[b]in- 
dol-7-yl phenylmethyl carbonate (2.0 g) in absolute ethanol (100 ml) was hydrogenated at 45 psi H2 in the presence 
of 5% Pd-carbon utilizing a Parr apparatus. After two hours, TLC indicated a complete reaction with the formation of 
a single product. The Pd catalyst was filtered under nitrogen and the filtrate concentrated in vacuo. The resulting oil 
10 was dissolved in EtOAc (25 ml) and Et20 (150 ml), the solution was filtered and ethereal HCI was added to the filtrate 
until the solution became acidic. The colorless solid which formed was collected under and dried overnight at 40°C 
under vacuum to give 1 ,2,3,3a,4,8b-hexahydro-4-methyl-3-(N-phenylmethyl-N-methylamlnocarbonyl)amlnocyclopent 
[b]indol-7-ol hydrochloride (1.4 g). 



ANALYSIS: 


Calculated for CaiHasNgOa-HCI 
Found 


65.02%C 6.76%H 10.83%N 
64.95%C 6.85%H 10.84%N 



20 EXAMPLE 37 

4-Methvl-3-phenvlethvlimino-1,2,3,4-tetrahvdrocvclopentfb1indol-7-ol hemihydrate 



To a stirred solution of 7-hydroxy-4-methyl-1,4-dihydrocyclopent[b]-3-one (5.0 g) in acetonitrile (100 ml) were add- 
ed phenethylamine (6.0 g) and titanium isopropoxide (1 4.1 g), and the resulting mixture was stirred under nitrogen at 
ambient temperature for 3 hours. The mixture was poured onto ice/water (200 ml) and thereafter, CH2CI2 (500 ml) was 
added. The mixture was filtered, and the organic layer was separated from the filtrate, dried over sodium sulfate and 
concentrated in vacuo. Crystallization from CHaCla/hexane provided 4-methyl-3-phenylethylimino-1 ,2,3,4-tetrahydro- 
cyclopent[b]indol-7-ol hemihydrate (3.0 g). 



ANALYSIS: 


Calculated for :C2oH2oN20 I/2H2O 
Found 


76.65%C 6.75%H 8.94%N 
76.53%C 6.38%H 8.89%N 



EXAMPLE 38 

4-Methvl-3-phenvlethvlimlno-1,2,3,4-tetrahvdrocvclopentrb1indol-7-vl methylcarbamate 

To a stirred solution of 4-methyl-3-phenylethylimino-1 ,2,3,4-tetrahydrocyclopent[b]indol-7-ol hemihydrate (1 .43 g) 
in CH2CI2 (25 ml) was added 1,8-diazabicyclo[5.4.0]undec-7-ene (0.11 g). Methylisocyanate (0.27) in CH2CI2 (20 ml) 
was added to the reaction mixture. The reaction was monitored by TLC and after 3 hours the CH2CI2 was evaporated 
off. The brown residue was recrystallized from acetonitrile. 



ANALYSIS: 

Calculated for :C22H23N302 73.11%C 6.41%H 11.63%N 
Found 73.03%C 6.35%H 11.65%N 



EXAMPLE 39 

4-Methyl-3-(2-phenylethvhamino-1,2,3,4-tetrahydrocyclopentrb1indol-7-vl methylcarbamate hydrochloride 

hemihydrate 

To a stirred solution of 4-methyl-3-(2-phenylethyl)imino-1,2,3,4-tetrahydrocyclopent[b]indol-7-methyl carbamate 
(0.80 g) in acetic acid (8 ml), ethanol (8 ml), isopropanol (8 ml) and tetrahydrofuran (8 ml) was added sodium cy- 
anoborohydride (0.35 g) under nitrogen. The reaction was monitored by TLC and after 1 hour the solution was neu- 
tralized with saturated NaHCOs, extracted with EtOAc, dried over Na2S04, and concentrated in vacuo. The resulting 
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yellow oil was dissolved in a minimum amount of EtOAc, diluted with ether and thereafter, an etheral HCI solution was 
added. The resulting white solid was collected via filtration. Crystallization from ethanol afforded 4-methyl-3-(2-phe- 
nylethyl)amlno-1 ,2,3,4-tetrahydrocyclopent[b]lndol-7-yl methyl carbamate hydrochloride hemihydrate (0.68 g). The re- 
action was repeated and the material combined. 



ANALYSIS: 


Calculated for CaaHasNgOa-HCI-^HaO 
Found 


64.62%G 6.65%H 10.28%N 
64.56%C 6.72%H 9.91 %N 



10 

EXAMPLE 40 

4-Methvl-3-(2-propvnvl)imino 1 ,2,3,4-tetrahvdrocvclopentrb1indol-7-vl methvlcarbamate 

f5 To a stirred suspension of 7-hydroxy-4-methyl-1 ,4-dihydrocyclopent[b]indol-3-(2H)-one (5.5 g) in acetonitrile (100 

ml) was added propargyl amine (3.0 g), the solution was stirred at room temperature under a nitrogen atmosphere 
while titanium (IV) isopropoxide (15.6 g) was added in a dropwise manner The mixture was stirred for 16 hours before 
quenching with ice water. The mixture was filtered, the solids were washed with CH2CI2, the layers were separated 
and the organic portion was dried (Na2S04). After concentration, the crude product was purified via flash chromatog- 

20 raphy eluting with hexane/acetone (2:1) to give 4-methyl-3-(2-propynyl)imino-1 ,2,3,4-tetrahydrocyclopent b indol-7-ol. 

To a stirred solution of 4-methyl-3-(2-propynyl)imino-1 ,2,3,4-tetrahydrocyclopent[b]indol-7-ol (3.4 g) in CHjClg 
(15.0 ml) was added 1 ,8-diazabicyclo[5.4.0]undec-7-6ne (326 mg) followed by the dropwise addition of methyl isocy- 
anate (0.8 g) in CH2CI2 (5.0 ml). The reaction was monitored via TLC and after 1 .0 hour, the solution was concentrated 
and the crude product was purified via flash chromatography eluting with hexane/acetone (2:1). The product which 

25 precipitated out of the pure fractions was collected to give 4-methyl-3-(2-propynyl)imino-1 ,2,3,4-tetrahydrocyclopent 
[b]indol-7-yl methylcarbamate (1.2 grams) and the fractions were concentrated to give an additional 0.9 gram. 



ANALYSIS ; 

30 

calculated for C17H17N3O2: 69.14%C 5.80%H 14.23*N 



Found: 68.94%C 5.81%H 13 . 94%N 

EXAMPLE 41 

4-Methvl-3-(2-propvnvl)amlno-1,2,3,4-tetrahvdrocvclopentrb1lndol-7-vl methvlcarbamate hydrochloride 

40 monohydrate 

To a stirred solution of 4-methyl-3-(2-propynyl)imino-1 ,2,3,4-tetrahydrocyclopent[b]indol-7-yl methylcarbamate (1: 
1 g) in acetic acid (10 ml) was added sodium cyanoborohydride (0.57 g). The reaction was monitored via TLC and 
after 2 hours, methylene chloride (50 ml) was added and the solution was washed with saturated NaHCOg until neutral. 

45 The methylene chloride layer was dried (Na2S04), filtered and concentrated. The resulting material was chromato- 
graphed on silica gel, eluting with 2:1 hexane/acetone and the pure fractions were collected and concentrated. The 
resulting solid was dissolved in a minimum amount of EtOAc, diluted with ether and thereafter, ethereal HCI solution 
was added. The resulting solid was collected via filtration under nitrogen to give 4-methyl-3-(2-propynyl)amino- 
1 ,2,3,4-tetrahydrocyclopent[b]indol-7-yl methylcarbamate hydrochloride monohydrate (0.4 grams). The reaction was 

50 repeated and the products were combined. 

ANALYSIS: 

55 Calculated for Ci 7H1 9N3O2 'Hd'HiO: 58.04*C 6.30*H 11.94%N 
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57.99%C 6.03%H 



EXAMPLE 42 

4-Methvl-3-(2-phenvlethvl)amino-1,2,3,4-tetrahvdrocvclopentrb1indol-7-vl benzylcarbamate hydrochloride 
hemihydrate 

To a stirred solution of 4-metliyl-3-(2-plienyletliyl)imino-1,2,3,4-tetraliydrocyclopent[b]indol-7-ol (2.70 g) in CH2CI2 
(100 ml) was added 1 ,8-diazabicyclo[5.4.0]undecene (0.21 g). Benzyl isocyanate (0.83 g) was added to the reaction 
mixture via a syringe and the mixture stirred under nitrogen. Additional benzyl isocyanate was added after 120 and 
180 minutes in 1/4 and 1/2 equivalents, respectively. The reaction was monitored by TLC and after 185 minutes the 
solution was concentrated in vacuo. The crude reaction residue (2.72 g) showed carbamate formation according to 
proton NIVIR and IVIS. The residue was dissolved in glacial acetic acid (75 ml) with stirring under nitrogen. A yellow 
precipitate formed upon addition of sodium cyanoborohydride (0.98g) and dissolved after 30 minutes. One equivalent 
of sodium cyanoborohydride was added after 3 hours. After 30 minutes, TLC showed complete reaction. The reaction 
mixture was neutralized with saturated sodium bicarbonate solution, extracted with ethyl acetate, dried over Na2S04, 
and concentrated in vacuo. The free base was dissolved in ether and an ethereal solution of HCI was added. The 
resulting white solid was collected via filtration. 



ANALYSIS: 


Calculated for C28H3oN302-HGI-y2H20 
Found 


69.34%C 6.44%H 8.66%N 
69.45%C 6.30%H 8.72%N 



EXAMPLE 43 



4-Methvl-3-r2-(4-morpholinvl)ethvnimino-1.2.3,4-tetrahydrocyclopentrb1indol-7-ol 

To a stirred solution of 7-hydroxy-4-methyl-1 ,4-dihydrocyclopent[b]indol-3-one (8.00 g) in acetonitrile (1 25 ml) un- 
der nitrogen were added 4-(2-aminoethyl)morpholine (10.35 g) and titanium isopropoxide (22.60 g). The reaction was 
monitored by TLC and after two hours additional equivalents of 4-(2-aminoethyl)morpholine (5.17 g) and titanium iso- 
propoxide (11 .30 g) were added. Fourteen hours later the reaction was quenched with water (200 ml). EtOAc (200 ml) 
was added and the mixture stirred for fifteen minutes and filtered. The layers were separated, the aqueous layer was 
extracted with ethyl acetate, and the combined organics were dried (Na2S04) and concentrated in vacuo. The resulting 
yellow solid was dried yielding 6.65 g. of product. A 2 g sample of the solid was further purified by crystallization from 
GHaCla/hexane to afford 1 .2 g of 4-methyl-3-(2-morpholinoethyl)imino-1 ,2,3,4-tetrahydrocyclopent[b]indol-7-ol. 



ANALYSIS: 

Calculated for C18H23N3O2 
Found 



68.98%C 7.40%H 13.41%N 
68.78%C 7.52%H 13.26%N 



Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, PT, SE 

1 . A compound of the formula. 
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R,_ R, 



where 

n is 2, 3, 4 or 5; 

X is hydrogen, C-|-Cg-alkyl, C-|-Cg-alkoxy, hydroxy, halogen, trifluoromethyl or nitro; 

R-i is hydrogen, C-|-Cg-alkyl, Cg-Cg-alkenyl, Cj-Cg-alkynyl, amino-C-|-Cg-alkyl, C-|-Cg-alkylamino-C-|-Cg-alkyl, 
di-C-|-Cg-alkylamino-C-|-Cg-alkyl, Cg-Cy-cycloalkyI, C3-C7-cycloalkyl-C-|-Cg-alkyl, C3-C7-cycloalkenyl, phenyl, 
phenyl-Ci-Cg-alkyl or phenyl-Cs-Cy-cycloalkyI, wherein the phenyl group is substituted with 0, 1 or 2 substit- 
uents, each of which being independently Ci-Cg-alkyl, Ci-Cg-alkoxy, halogen, trifluoromethyl, hydroxy or nitro; 




the group "Alk" signifying a divalent -Cg-alkylene group, and Y signifying hydrogen, Ci-Cg-alkyl, phenyl or 
phenyl-C^-Cg-alkyl, wherein the phenyl group may be substituted as indicated above; 
R2 is hydrogen, Ci-Cg-aikyl, formyl, Ci-Ce-alkylcarbonyl, benzyloxycarbonyl or Ci-Ce-alkylaminocarbonyl; or 
alternatively, the group 



as a whole is 
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"N^ ^NH — N^^^^ ^N- Ci-Cg-alkyl 



— N N- phenyl or 



\ ^l-Q- alkylphe. 



wherein the phenyl group may be substituted as indicated above, 



o 




R3 is hydrogen, Ci-Ce-all<yl, phenyl-Ci-Cg-allcyl, wherein the phenyl group may be substituted as indicated 
above, Ci-C5-all<ylcarbonyl or Ci-Cg-allcoxycarbonyl; 

R4 is hydrogen, -OH, 
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— 0 - C - OR- 

II 

0 



wherein 

Rg is C-|-C6-all<yl, Cg-Cg-alkenyl, Cg-Cg-alkynyl, C3-C7-cycloall<yl, C3-C7-cycloalkyl-Ci-C6-alkyl, phenyl, phe- 
nyl-Ci-Cg-allcyl or phenyl-C3-C7-cycloalkyl, wherein the phenyl group may be substituted as indicated above; 
and 

Rg is hydrogen, Ci-Ce-alkyI, phenyl or phenyl-Ci-Ce-alkyI, wherein the phenyl group may be substituted as 

indicated above; 

or alternatively the group 




wherein the phenyl group may be substituted as indicated above, 




and 
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R7 is Ci-Cg-alkyl, phenyl or phenyl-Ci-Ce-alkyI, wherein the phenyl group may be subsituted as indicated 



with the proviso that R4 is not hydrogen or hydroxy, when n is 4 or 5; or a pharmaceutically acceptable acid addition 

salt thereof. 

A compound as defined in claim 1, where 

n is 3. 

A compound as defined in claim 2, where 
X is hydrogen or hydroxy, 

Ri is hydrogen, Ca-Ce-alkynyl, Ca-Cy-cycloalkyI, phenyl or phenyl-Ci-Ce-alkyI, 
R2 is hydrogen, formyl, benzyloxycarbonyl or Ci-Cg-alkylaminocarbonyl, 
R3 is hydrogen or Ci-Cg-alkyi, 
R4 is hydrogen or a group of the formulae 



wherein R5 is Ci-Cg-all^yi or phenyl-Ci-Ce-all<yl and Rg is hydrogen, and R7 is phenyl-Ci-Ce-all^yl, where 
each phenyl group in the definitions of Ri, R5 and Re may be substituted as indicated in claim 1 . 

A compound as defined in claim 3, where 

X is hydrogen 

Ri is C3-C7-cycloalkyl, Ca-Cg-alkynyl, phenyl-C3-C7-cycloalkyl or phenyl-Ci-Cg-alkyl, wherein the phenyl group 

may be substituted as indicated in claim 1 
R2 is hydrogen 

R4 is hydrogen or a group of the formula 



where R5 is Ci-Cg-alkyl and Rg is hydrogen. 

The compound as defined in claim 1 , which is 3-cyclopropylamino-4-methyl-1 ,2,3,4-tetrahydrocyclopent[b]-indol- 
7-yl methylcarbonate. 

The compound as defined in claim 1 , which is 4-methyl-3-phenylmethylamino-1 ,2,3,4-tetrahydrocyclopent[b]-indol- 
7-yl methylcarbonate. 

The compound as defined in claim 1 , which is 1 ,2,3,4-tetrahydro-cyclopent[b]indol-3-(2-propynyl)amine. 
A compound of the formula III 



above; 




o 

II 

or -O-C-OR7 
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(III) 



X 



where R3, R4, X and n are as defined in claim 1, and Rq is fiydroxy, Ci-Ce-allcoxy, amino-Ci-Cg-alkoxy, C^-Cg- 
all<yl, Cg-Ce-all^ynyl, Cg-Cy-cycloallqrl, C3-C7-cycloall<enyl, phenyl-C, -Cg-all^yl or plienyl-Cg-Cy-cycloall^yl, wlnerein 
tlie phenyl group may be substituted as indicated in claim 1, C^-Cg-alkylcarbonyloxy or C^-Cg-alkylaminocarbo- 
nyloxy, or a pharmaceutically acceptable addition salt thereof. 

9. A compound as defined in claim 8, where n is 3. 

10. A compound as defined in claim 9 where 

X is hydrogen, hydroxy or Ci-Cg-alkoxy 

R3 is hydrogen or Cj-Cg-alkyl 

R4 is hydrogen, a group of the formula 



wherein R5, is Ci-Cg-alkylorphenyl-Ci-Cg-alkyl, Rgis hydrogen, and R7 is Ci-Cg-alkyl orphenyl-Ci-Cg-alkyl. 
R8 is hydroxy, Ca-Cg-alkynyl, amino-Ci-Cg-alkoxy, Ci-Cg-alkylcarbonyloxy, Ci-Cg-alkylaminocarbonyloxy, C3- 
Cy-cycloalkyl, phenyl-Cg-Cy-cycloalkyI or phenyl-C.|-Cg-alkyl, wherein each phenyl group in the definitions of 
R5, Rg and Rg may be substituted as indicated in claim 1 . 

1 1 . The compound as defined in claim 8, which is 4-methyl-3-phenylmethylimono-1 ,2,3,4-tetrahydrocyclopent[b]-indol- 
7-0I. 

12. A pharmaceutical composition which comprises as the active ingredient a compound as defined in claims 1 or 8 

and a suitable carrier therefor 

13. Use of a compound as defined in claim 1 for the preparation of a medicament having memory dysfunction alleviating 

and/or antidepressant activity. 

14. Use of a compound as defined in claim 8 for the preparation of a medicament having antidepressant activity. 

15. A process for the preparation of a compound as defined in claim 1 , which comprises 

a) reducing a compound of the formula XVI 



o 

II . 

-0-C-N 
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(CHj)„ 



( 5fVI ) 



where R3, X and n are as defined in claim 1 and R^g is liydrogen, metfioxy or hydroxy, to form a compound 
of the formula I, where R3, X and n are as defined, R4 is hydrogen, methoxy or hydroxy, and R^ and Rg are 
hydrogen, or 

b) reacting a compound of the formula XV 




(CHj)„ 



where R3, Xand n are as defined in claim 1 and R^g is hydrogen, methoxy or hydroxy, withtitaniumisopropoxide 
and a compound of the formula 



where the group 



/ — \ 
-N O 



52 



EP 0 496 314 B1 



N- phenyl or 



/^~^r^6' alkylphenyl 



wherein the phenyl group may be substituted as indicated in claim 1 , 



followed by reduction with sodiumborohydride to form a compound of the formula I, wherein R3, X and n are 
as defined, R4 is as defined for R^2 ^l^ove and the group 



as a whole has the meaning given for 



above, or 

c) reducing a compound of the formula XVIII 




( XVIII ) 

where R3, X and n are as defined in claim 1 , R12 is hydrogen, methoxy or hydroxy, and R14 is Ci-Cg-alkyl, C2- 
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Cg-alkenyl, Cg-Cg-alkynyl, C3-C7-cycloalkyl, Ca-Cj-cycloalkenyl, phenyl-C-i-Cg-alkyl, phenyl-Cg-Cy-cycloalkyI 
or phenyl, wherein the phenyl group may be substituted as indicated in claim 1 , to form a compound of the 
formula I, where Rg, X and n are as defined in claim 1, is as defined above, R2 is hydrogen and R^ is as 
defined for R14 above, 

5 

d) optionally reducing a compound of the formula I, wherein R3, R4 X and n are as defined in claim 1 and 
and R2 are hydrogen with the aid of borane/tetrahydrofuran and trifluoroacetic acid to form a compound of the 
formula la 

TO 



15 




where R3, R4, X and n are as defined, 

25 e) optionally reacting a compound of the formula I, where R3, R4, X and n are as defined in claim 1 and R^ 

and R2 are hydrogen, with a compound of the formula Hal R15, where R^s is Ci-Cg-alkyl, C2-C6-alkenyl, C3- 
Ce-alkynyl, Cs-Cy-cycloalkyl-Ci-Ce-alkyI, phenyl-Ci-Cg-alkyl, wherein the phenyl group may be substituted as 
indicated in claim 1 , or a group of the formula 

30 

-AIK-nQ . -Alk-N^^ . -Alk-r^O. 

35 or 



-Alk-N N-Y, 

40 \ / 

where Alk and Y are as defined, to form a group of the formula I, where R3, R4, X and n are as defined, R^ 
has the meaning of R15 as defined above, and R2 is liydrogen, 

45 f) optionally reacting a compound of the formula I, where R3, R4, X and n are as defined in claim 1, R-, is 

hydrogen, C-i-Cg-alkyl, Cj-Cg-alkenyl, Cg-Cg-alkynyl, Cg-Cj-cycloalkyI, Cg-Cj-cycloalkenyl, phenyl-C^-Ce- 
alkyl or phenyl-Cj-Cy-cycloalkyI, wherein the phenyl group may be substituted as indicated in claim 1 , and R2 
is hydrogen, with formic acid, to form a compound of the formula I, where R3, R4, X and n are as defined In 
claim 1 , Ri is as defined above and R2 is formyl, 

so 

g) optionally reacting a compound of the formula I where R3, R4, X and n are as defined in claim 1 , Ri is 
hydrogen, Ci-Cg-alkyl, Ca-Cg-alkenyl, C3-C6-alkynyl, C3-C7-cycloalkyl, C3-C7-cycloalkenyl, phenyl-C^ -Cg- 
alkyl or phenyl-C3-C7-cycloalkyl, wherein the phenyl group may be substituted as indicated in claim 1 , and R2 
is hydrogen, with an acyl chloride of the formula R17COCI where R^y is C^-Cg-alkyl, to form a compound of 

55 the formula I, where R3, R4, X and n are as defined in claim 1, R-i is as defined above and R2 is C-^-Cq- 

alkylcarbonyl, 

h) optionally reacting a compound of the formula I, where R3, R4, X and n are as defined in claim 1 with the 
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proviso that R4 is not hydroxy, R-, is hydrogen, Ci-Cg-alkyl, Cj-Cg-alkenyi, Ca-Cg-aikynyi, Cj-Cy-cycloalkyI, 
C3-C7-cycloalkenyl, phenyl-Ci-Cg-alkyl or phenyl-C3-C7-cycloalkyl, wherein the phenyl group may be substi- 
tuted as indicated in claim 1, and R2 is hydrogen, with an benzylchloroformate to form a compound of the 
formula I, where R3, R4, X and n are as defined above, R^ is as defined above and R2 is benzyloxy carbonyl, 

i) optionally reacting a compound of the formula I, where R3, R4, X and n are as defined in claim 1 with the 
proviso that R4 is not hydroxy, R-, is hydrogen, C-j-Cg-alkyl, C2-Ce-alkenyl, Cs-Cg-alkynyl, Cs-Cy-cycloalkyI, 
Cg-Cy-cycloalkenyl, phenyl-C^-Cg-alkyl or phenyl-C3-C7-cycloalkyl and Rg is hydrogen with an isocyanate of 
the formula R^y-N = C = O where R-^j is Ci-Cg-alkyl, phenyl or phenyl-Ci-Cg-alkyl, wherein the phenyl group 
in the definition of R-, and R-^j may be substituted as indicated in claim 1 , to form a compound of the formula 
I, where R3, R4, X and n are as defined above, R^ is as defined above and R2 is the group 

o 

-i-NH-R„ 



where R17 is as defined, 

j) optionally reacting a compound of the formula I, where Ri , R2, R3, X and n are as defined in claim 1 and R4 
is hydroxy with the proviso that R2 is not Ci-Cg-alkylaminocarbonyl, and with a chloroformate of the formula 

0 

11 

R7-0-C- , 

where R7 is as defined in claim 1, to form a compound of the formula I, where R^, R2, R3, X and n are as 
defined above and FI4 is the group 



-O-C-OR7 , 



where R7 is as defined in claim 1 , 

k) optionally reacting a compound of the formula I, where R-,, R3, X and n are as defined in claim 1, R2 is 
hydrogen and R4 is the group 

0 

II 

-0-C-OR7 

where R7 is benzyl, with an isocyanate of the formula Ri7-N=C=0 to form a compound of the formula I, where 
Hi , R2, R3, Fi4, X and n are as defined above, and R2 is the group 
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O 

II 

^ -C-NH-R17 

where R-^j is C^-Cg-alkyl, phenyl or phenyl-C^-Cg-alkyl, wherein the phenyl group may be substituted as indi- 
cated in claim 1, 

TO 

I) optionally reacting a compound of the formula I, where R-,, Rg, R3, X and n areas defined in claim 1 and R4 
Is hydroxy, with a compound of the formula Ri7-N=C=0 where R^y Is Ci-Cg-alkyl, phenyl or phenyl-C^ -Cg- 
alkyl, wherein the phenyl group may be substituted as Indicated In claim 1 , to form a compound of the formula 
I, where Ri, R2, R3, X and n are as defined above and R4 Is the group 

IS 

o 

II 

^° -0-C-NH-R„, 

where R^y Is as defined above. 
25 16. A process for the preparation of a compound of the formula III as defined In claim 8, which comprises 
a) reacting a compound of the formula XV 



35 




( XV ) 



4S where R3, X and n are as defined In claim 1 , and R^g is hydrogen, hydroxy or methoxy, with hydroxylamlnhy- 

drochloride to form a compound of the formula III where R3, X and n are as defined above, R4 has the meaning 
of R-12 above, and Rg is hydroxy, 

b) optionally reacting a compound of the formula III, where R3, Xand n are as defined In claim 1 , R4 Is hydrogen, 
so hydroxy or methoxy and Rg Is hydrogen with a compound of the formula Br-Ri3-NH2, where R13 Is Ci-Cg- 

alkylene, to form a compound of the formula III where R3, R.|2, X and n are as defined and Rs Is amlno-C.|- 
Cg-alkoxy, or 
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c) reacting a compound of the formula XV 
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1S 

where R3, X and n are as defined in claim 1 and R^2 's l^ydrogen, liydroxy or metlioxy, witli an amine of tlie 
formula NH2R14 where R^^ is C^-Ce-alkyl, Cg-Cg-alkenyl, Cg-Ce-alkynyl, Cg-Cy-cycloalkyl, Cg-Cy-cycloalkenyi, 
phenyl-Ci-Cg-aikyl, phenyl-Cg-Cy-cycioalkyl or phenyl, wherein the phenyl group may be substituted as indi- 
cated in claim 1, to form a compound of the formula III, where R3, X and n are as defined above R4 has the 
20 meaning of R12 above, and Rg has the meaning of R14 above, 

d) optionally reacting a compound of the formula III, where R3; Xandn are as defined in claim 1, R4 is hydrogen, 
or methoxy and Rg is hydroxy with an isocyanate of the formula R-|7-N=C=0 where R-^j is C-i-Cg-alkyl, phenyl 
or phenyl-C^ -Cg-alkyl, wherein the phenyl group may be substituted as indicated in claim 1 , to form a compound 

25 of the formula III, where R3, R4, X and n are as defined above and Rg is the group 

o 

30 i 

R„-NH-C-0- 

where R^y is as defined, 

35 

e) optionally reacting a compound of the formula 1 1 1 , where R3, X and n are as defined in claim 1 , R4 is hydrogen, 
hydroxy or methoxy and Rg is hydroxy, with an acylchloride of the formula 

40 0 

I! 

R17-C-CI 

45 

or an acyl anhydride of the formula (R-, 7-00)20 where R^yis C-i-Cg-alkyI, phenyl or phenyl-C^-Cg-alkyl, where- 
in the phenyl group may be substituted as indicated in claim 1 , to form a compound of the formula III, where 
R3, R4, X and n are as defined above and Rg is the group 

so 

0 

II 

55 -O-C-R17 

where R^y is as defined above. 
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17. A compound of the formula II 




0 



( II ) 

where R3, R4, X and n are as defined in claim 1 . 

Claims for the following Contracting States : ES, GR 

1 . A process for the preparation of a compound of the formula I, 




where 

n is 2, 3, 4 or 5; 

X is hydrogen, Ci-Cg-alkyl, Ci-Cg-alkoxy, hydroxy, halogen, trifluoromethyl or nitro; 

Ri is hydrogen, Ci-Cg-alkyl, Cg-Ce-alkenyl, Cs-Ce-alkynyl, amino-Ci-Ce-alkyI, Ci-Ce-alkylamino-Ci-Ce-alkyI, 
di-Ci-Ce-alkylamino-Ci-Cg-alkyl, Cs-Cy-cycloalkyI, C3-C7-cycloalkyl-Ci-Ce-alkyl, Cs-Cy-cycloalkenyl, phenyl, 
phenyl-Ci-Cg-alkyl or phenyl-Ca-Cy-cycloalkyI, wherein the phenyl group is substituted with 0, 1 or 2 substit- 
uents, each of which being independently C-|-Cg-alkyl, C,-Cg-alkoxy, halogen, trifluoromethyl, hydroxy or nitro; 
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the group "Alk" signifying a divalent -Cg-all^ylene group, and Y signifying hydrogen, C-f-CQ-a\W/\, phenyl or 
phenyl-C^-Cg-alkyl, wherein the phenyl group may be substituted as indicated above; 
R2 is hydrogen, Ci-Cg-alkyl, formyl, -Ce-alkylcarbonyl, benzyloxycarbonyl or Ci-Cg-alkylaminocarbonyl; or 
alternatively the group 



as a whole is 




— N N- phenyl 



or 
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^1-^6- alkylphenyl 



wherein the phenyl group may be substituted as indicated above, 





R3 is hydrogen, Ci-Cg-ail^yl, phenyl-Ci-Ce-allcyl, wherein the phenyl group may be substituted as indicated 
above, C^-Cs-ali^ylcarbonyi or Ci-Cg-alicoxycarbonyl; 
R4 is hydrogen, -OH, 



— 0 - C - OR. 



wherein 

R5 is Ci-Cg-all^yl, Cj-Cg-alkenyl, Cg-Cg-all^ynyl, Cj-Cy-cycloall^yl, Cg-C/'CycloaH^yl-C-i-Ce-all^yl, phenyl, phe- 
nyl-C-i-Cg-alkyl or phenyl-C3-C7-cycloalkyl, wherein the phenyl group may be substituted as indicated above; 
and 

Rg is hydrogen, Ci-Cg-alkyl, phenyl or phenyl-Ci-Cg-alkyl, wherein the phenyl group may be substituted as 
indicated above; or alternatively the group 



as a whole is 
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^ , \_/ . 



r-\ 

■ N N-phenyl or 



N— Ci-Cg- alkylphenyl 



wherein the phenyl group may be substituted as indicated above, 





Ry is Ci-Cg-allcyl, phenyl or phenyl-Ci-Ce-alkyI, wherein the phenyl group may be substituted as indicated 
above, 



with the proviso that R4 is not hydrogen or hydroxy, when n is 4 or 5; or a pharmaceutically acceptable acid addition 
salt thereof, which comprises 



a) reducing a compound of the formula XVI 




EP 0 496 314 B1 



where R3, X and n are as defined in claim 1 and R-jg is hydrogen, methoxy or hydroxy to form a compound 
of the formula I, where R3, X and n are as defined, R4 is hydrogen, methoxy or hydroxy, and R-, and Rg are 
hydrogen, or 

b) reacting a compound of the formula XV 




where R3, Xand n are as defined in claim 1 and R12 is hydrogen, methoxy or hydroxy, withtitaniumisopropoxide 
and a compound of the formula 



where the group 



NH — N 



N-Ci-Cg-alkyl 



N- phenyl or 



— N N— Ci-Cg- alkylphenyl 



wherein the phenyl group may be substituted as indicated above, 
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followed by reduction with sodiumborohydrode to form a compound of the formula I, wherein R3, X and n are 
as defined, R4 is as defined for above and the group 



-N— 



as a whole has the meaning given for 



above, or 

c) reducing a compound of the formula XVIII 



-N A 




(CH,)^ 



where R3, Xand n are as defined in claim 1, R-12 is hydrogen, methoxy or hydroxy and R14 is C^-Ce-alkyl, C2- 
C0-alkenyl, C3-Ce-alkynyl, C3-C7-cycloalkyl, C3-C7-cycloalkenyl, phenyl-Ci-Ce-alkyI, phenyl-C3-C7-cycloalkyl 
or phenyl, wherein the phenyl group may be substituted as indicated above, to form a compound of the formula 
I, where R3, X and n are as defined in claim 1, R,2 is as defined above, is hydrogen and R^ is as defined 
for R-14 above, 

d) optionally reducing a compound of the formula I, wherein R3, R4, X and n are as defined in claim 1 and Ri 
and R2 are hydrogen with the aid of borane/tetrahydrofuran and trifluoroacetic acid to form a compound of the 
formula la 
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10 




(la) 



where R3, X and n are as defined, 

IS 

e) optionally reacting a compound of the formula I, where R3, R4, X and n are as defined in claim 1 and 
and R2 are hydrogen, with a compound of the formula Hal R^g, where R^g is Ci-Cg-alkyl, Cg-Cg-alkenyl, C3- 
Cg-all^nyl, C3-C7-cycloalkyl-Ci-C6-alkyl, phenyl-Ci-Ce-alkyI, wherein the phenyl group may be substituted as 
indicated above, or a group of the formula 



k-nQ 



-Alk-N O, 



-Alk-N N-Y, 



where Alk and Y are as defined, to form a group of the formula I, where R3, R4, X and n are as defined, R, 
35 has the meaning of R^g as defined above, and Rg is hydrogen, 

f) optionally reacting a compound of the formula I, where R3, R4, X and n are as defined in claim 1, Ri is 
hydrogen, Ci-Cg-aikyi, C2-C6-alkenyl, Cg-Cg-alkynyl, C3-C7-cycloalkyl, C3-C7-cycloalkenyl, phenyl-Ci-Cg- 
alkyl or phenyl-Cj-Cy-cycloalkyI, wherein the phenyl group may be substituted as indicated above, and R2 is 

40 hydrogen, with formic acid, to form a compound of the formula I, where R3, R4, Xand n are as defined in claim 

1 , R-i is as defined above and Rg is formyl, 

g) optionally reacting a compound of the formula I where R3, R4, X and n are as defined R-, Is hydrogen, C^- 
Cg-alkyl, C2-Ce-alkenyl, Cs-Cg-alkynyl, C3-C7-cycloalkyl, C3-C7-cycloalkenyl, phenyl-Ci-Cg-alkyl or phenyl- 
's C3-C7-cycloalkyl, and Rg Is hydrogen, with an acyl chloride of the formula R17COCI where R17 Is C-i-Cg-alkyi, 

to form a compound of the formula I, where R3, R4, X and n are as defined R, is as defined above and Rg Is 
C-|-Cg-alkylcarbonyl, 

h) optionally reacting a compound of the formula I, where R3, R4, X and n are as defined with the proviso that 
so R4 is not hydroxy, R-, is hydrogen, Ci-Cg-alkyl, Ca-Ce-alkenyl, Cs-Ce-alkynyl, C3-C7-cycloalkyl, C3-C7-cy- 

cloalkenyl, phenyl-Ci-Cg-alkyl or phenyl-C3-C7-cycloalkyl, wherein the phenyl group may be substituted as 
indicated above, and Rg is hydrogen, with benzylchloroformate to form a compound of the formula I, where 
1^3. R4. X and n are as defined R^ Is as defined above and Rg is benzyloxy carbonyl, 

55 i) optionally reacting a compound of the formula I, where R3, R4, X and n are as defined with the proviso that 

R4 is not hydroxy, R-, is hydrogen, Ci-Cg-alkyl, Cg-Ce-alkenyl, Cs-Ce-alkynyl, C3-C7-cycloalkyl, C3-C7-cy- 
cloalkenyl, phenyl-Ci-Cg-alkyl or phenyl-C3-C7-cycloalkyl, wherein the phenyl group may be substituted as 
indicated above and Rg is hydrogen with an isocyanate of the formula R17-N = C = O where R17 is C-^-Cg- 
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alkyi, phenyl or phenyl-C-i-Cg-alkyl, wherein the phenyl group may be substituted as indicated above, to form 
a compound of the formula I, where R3, R4, X and n are as defined is as defined above and R2 is the group 

o 
11 

-C-NH-R,7 



where R^y is as defined, 

j) optionally reacting a compound of the formula I, where R^ , Rg, R3, X and n are as defined and R4 is hydroxy 
with the proviso that Rg is not Ci-Ce-alkylaminocarbonyl, and with a chloroformate of the formula 



R7-O-C- , 

where R7 is as defined to form a compound of the formula I, where Ri , Rg, R3, X and n are as defined and R4 
is the group 

0 

II 

-0-C-OR7 , 

where R7 is as defined, 

k) optionally reacting a compound of the formula I, where R3, R4, X and n are as defined Rg is hydrogen and 
R4 is the group 



-O-C-OR7 



where R7 is benzyl, 



with an isocyanate of the formula R17-N =C=0 to form a compound of the formula I, where R,, Rg, R3, R4, X 
and n are as defined and Rg is the group 

0 

i 

-C-NH-R17 

where R17 is Ci-Ce-alkyI, phenyl or phenyl-Ci-Ce-alkyI, wherein the phenyl group may be substituted as indi- 
cated above, 
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I) optionally reacting a compound of the formula I, where R-,, Rg, R3, Xand n areas defined and R4 is hydroxy, 
with a compound of the formula R-,7-N=C=0 where R-,7 is Ci-Cg-alkyL phenyl or phenyl-C-,-Ce-alkyl, wherein 
the phenyl group may be substituted as indicated in claim 1 , to form a compound of the formula I, where R^, 
R2, R3, X and n are as defined and R4 is the group 

o 

II 

-0-C-NH-R,7, 



where R17 is as defined above. 

A process as defined in claim 1 , where 
n is 3. 

A compound as defined in claim 2, where 
X is hydrogen or hydroxy, 

Ri is hydrogen, Cj-Cg-alkynyl, Cg-Cy-cycloalkyI, phenyl or phenyl-Ci-Cg-alkyl, 
Rg is hydrogen, formyl, benzyloxycarbonyl or C^-Cg-alkylaminocarbonyl, 
R3 is hydrogen or C-|-Cg-alkyl, 
R4 is hydrogen or a group of the formulae 




-0-C-N or -O-C-OR7 

^ Rs 

wherein R5 is Ci-Ce-alkyI or phenyl-Ci-Ce-alkyI and Rg is hydrogen, and R7 is phenyl-Ci-Ce-alkyI, where 
each phenyl group in the definitions of R.,, R5 and Rg may be substituted as indicated in claim 1. 

A process as defined in claim 3, where 

X is hydrogen 

R^ is C3-C7-cycloalkyl, phenyl-C^-Cg-alkyl, Cs-Cg-alkynyl or phenyl-C3-C7-cycloalkyl, wherein the phenyl group 

may be substituted as indicated in claim 1 , 
Rg is hydrogen 

R4 is hydrogen or a group of the formula 




where R5 is C.|-Cg-alkyl and Rg is hydrogen. 

The process as defined in claim 1 , wherein 3-cyclopropylamino-4-methyl-1 ,2,3,4-tetrahydrocyclopent[b]-indol-7-yl 
methylcarbonate is prepared. 

The process as defined in claim 1, wherein 4-methyl-3-phenylmethylamino-1,2,3,4-tetrahydrocyclopent[b]-indol- 
7-yl methylcarbonate is prepared. 
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The process as defined in claim 1 , wlierein 1 ,2,3,4-tetraliydro-cyclopent[b]indol-3-(2-propynyl)amine is prepared. 
A process for the preparation of a compound of the formula III 




(III) 



where R3, R4, X and n are as defined in claim 1, and Rg is hydroxy, Ci-Cg-alkoxy amino-Ci-Ce-alkoxy, C^-Ce- 
alkyl, Cs-Cg-alkynyl, Cs-Cy-cycloalkyI, Cs-Cy-cycloalkenyl, phenyl-Ci-Cg-alkyl, phenyl-Cs-Cy-cycloalkyI, wherein 
the phenyl group may be substituted as indicated in claim 1, Ci-Cg-alkylcarbonyloxy or C.,-C6-alkylaminocarbo- 
nyloxy, or a pharmaceutically acceptable addition salt thereof, which comprises 

a) reacting a compound of the formula XV 




( XV ) 



where R3, X and n are as defined in claim 1 , and R^a is hydrogen, hydroxy or methoxy, with hydroxylaminhy- 
drochloride to form a compound of the formula III where R3, X and n are as defined above, R4 has the meaning 

of R.|2 above, and Rg is hydroxy 

b) optionally reactingacompoundof the formula III, where R3, X and n are as defined in claim 1, R4 is hydrogen, 
hydroxy or methoxy and Rg is hydrogen with a compound of the formula Br-R^ig-NHg, where R^j is C^-Cq- 
alkylene, to form a compound of the formula III where Rg, R^jg, X and n are as defined and Rg is amino-C,- 
Cg-alkoxy, or 

c) reacting a compound of the formula XV 
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( XV ) 

IS 

where R3, X and n are as defined in claim 1 and R^2 's l^ydrogen, liydroxy or metlioxy, witli an amine of tlie 
formula NH2R14 where R^^ is C^-Ce-alkyl, Cg-Cg-alkenyl, Cg-Ce-alkynyl, Cg-Cy-cycloalkyl, Cg-Cy-cycloalkenyi, 
phenyl-Ci-Cg-aikyl, phenyl-Cg-Cy-cycioalkyl or phenyl, wherein the phenyl group may be substituted as indi- 
cated in claim 1, to form a compound of the formula III, where R3, X and n are as defined above R4 has the 
20 meaning of R12 above, and Rg has the meaning of R14 above, 

d) optionally reacting a compound of the formula III, where R3; Xandn are as defined in claim 1, R4 is hydrogen, 
or methoxy and Rg is hydroxy with an isocyanate of the formula R-|7-N=C=0 where R-^j is C-i-Cg-alkyl, phenyl 
or phenyl-C^ -Cg-alkyl, wherein the phenyl group may be substituted as indicated in claim 1 , to form a compound 

25 of the formula III, where R3, R4, X and n are as defined above and Rg is the group 

0 

30 II 

R,7-NH-C-0- 

where R^y is as defined, 

35 

e) optionally reacting a comoound of the formula 1 1 1 , where R3, X and n are as defined in claim 1 , R4 is hydrogen, 
hydroxy or methoxy and Rg is hydroxy, with an acylchloride of the formula 



40 O 



R17-C-CI 

45 

or an acyl anhydride of the formula (R-, 7-00)20 where R^yis C-i-Cg-alkyI, phenyl or phenyl-C^-Cg-alkyl, where- 
in the phenyl group may be substituted as indicated in claim 1 , to form a compound of the formula III, where 
R3, R4, X and n are as defined above and Rg is the group 

50 

o 

II 

55 -O-C-R17 

where R^y is as defined above. 
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9. A process as defined in claim 8, wliere n is 3. 

10. A process as defined In claim 9 where 

X Is hydrogen, hydroxy or Ci-Ce-alltoxy 

R3 is hydrogen or C^-Ce-aikyl 

R4 is hydrogen, a group of the formula 



wherein R5, is C^-Ce-alkyl or phenyl-C^-Cg-alkyl, Rg is hydrogen, and R7 is C^-Cg-alkyl or phenyl-C^-Cg-alkyl 
R8 is hydroxy, Cg-Cg-alkynyl, amino-C^-Ce-alkoxy, C^-Cg-alkylcarbonyloxy, Ci-Ce-alkylaminocarbonyloxy, C3- 
Cy-cycloalkyl, phenyl-Ca-Cy-cycloalkyI or phenyl-C-, -Cg-alkyl, where each phenyl group In the definitions of 
R5, Rg and Rs may be substituted as Indicated In claim 1 . 

11. The process as defined In claim 8, wherein 4-methyl-3-phenylmethyllmlno-1 ,2,3,4-tetrahydrocyclopent[b]-lndol- 
7-ol Is prepared. 

12. Use of a compound as defined In claim 1 for the preparation of a medicament having memory dysfunction alleviating 
and/or antidepressant activity 

13. Use of a compound as defined in claim 8 for the preparation of a medicament having antidepressant activity 

14. A compound of the formula II 




o 
^ II 

or -O-C-OR7 




X 



0 



( II ) 



where R3, R4, X and n are as defined in claim 1 . 



Patentanspruche 



Patentanspruche fur folgende Vertragsstaaten : AT, BE, CH, DE, DK, PR, GB, IT, LI, LU, NL, PT, SE 

1 . Verbindung der Formel 



EP 0 496 314 B1 




n fur 2, 3, 4 oder 5 steht; 

Xfur Wasserstoff, C^-Cg-Alkyl, C-i-Cg-Alkoxy, Hydroxy, Halogen, Trifluormethyl oder Nitro steht; 
R-i Wasserstoff, C-i-Cg-Alkyl, Cg-Cg-Alkenyl, C3-Ce-Alkynyl, Amino-C,-Ce-alkyl, Ci-Cg-Alkylannino-C-|-Cg-al- 
kyl, Di-C^-Cg-alkylamino-C-|-Cg-alkyl, C^-Cy-Cycloalkyl, C3-C7-Cycloalkyl-C^-Ce-alkyl, C3-C7-Cycloalkenyl, 
Phenyl, Phenyl-Ci-Cg-alkyl oder Phenyl-CQ-Cy-cycloalkyI, wobei die Phenylgruppe mit 0, 1 oder 2 Substitu- 
enten substituiert ist, von denen jeder unabhangig voneinander Ci-Ce-AlkyI, Ci-Ce-Alkoxy, Halogen, Trifluor- 
methyl, Hydroxy oder Nitro ist; 

-Alk-K^ j — Alk - ^ 



ist, wobei die Gruppe "Alk" fureine bivalente Ci-Cg-Alkylengruppe und Y fur Wasserstoff , Ci-Cg-Alkyl, Phenyl 

Oder Phenyl-Ci -Cg-alkyl steht, wobei die Phenylgruppe wie oben angegeben substituiert sein kann; 

R2 Wasserstoff, C^-Cg-Alkyl, Formyl, Ci-Cg-Alkylcarbonyl, BenzyloxycarbonyloderCi-Ce-Alkylaminocarbonyl 

ist; Oder aber die Gruppe 




als ganzes ist 
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~\ N-q-C,-Alkyl 



• N N- Phenyl 



-N N- Ci-Cg- Alkylphenyl 



wobei die Phenylgruppe wie oben angegeben substituiert sein kann, 



R3 Wasserstoff, Ci-Cg-Alkyl, Phenyl-Ci-Cg-alkyl, in dem die Plienylgruppe wie oben angegeben substituiert 
sein l<ann, C^-Cg-Alkylcarbonyl Oder Ci-Cg-Allcoxycarbonyl ist; 
R4 Wasserstoff, -OH, 
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ist, wobei 

Rg fur Ci-Cg-Alkyl, Cg-Cg-Alkenyl, Cg-Ce-Alkynyl, Ca-Cy-CycloalkyI, Ca-Cy-Cycloalkyl-Ci-Cg-alkyl, Phenyl, 
Phenyl-Ci-Cg-alkyl oder Phenyl-Cs-Cy-cycloalkyI steht, wobei die Plienylgruppe wie oben angegeben substi- 
tuiert sein Icann; und 

Rg Wasserstoff , -Cg-Allcyl, Plienyl oder Phenyl-Ci -Cg-allcyl ist, wobei die Plienyigruppe wie oben angegeben 
substituiert sein kann; oder aber die 




-Gruppe ais ganzes ist 




-o 



N-Ci-Q-Alky] 



N—Ci-Cs-- Alky iphenyl 



wobei die Plnenylgruppe wie oben angegeben substituiert sein Icann, 





R7 C^-Ce-Allcyl, Phenyl oder Phenyl-Ci-Cg-alkyl ist, wobei die Phenylgruppe wie oben angegeben substituiert 
sein kann; 



unter der Bedingung, daB R4 nicht Wasserstoff oder Hydroxy ist, wenn nfur4oder5steht; oderein pharmazeutisch 
vertragliches Saureadditionssalz davon. 
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Verbindung gema(3 Anspruch 1, in der 
nfiirSsteht. 

Verbindung gemaB Ansprucli 2, in der 

X Wasserstoff oder Hydroxy \s\, 

Ri Wasserstoff, Ca-Cg-Alkynyl, Cj-Cy-CycloalkyI, Plienyl oder Plienyl-Ci -Ce-alliyl ist, 
R2 Wasserstoff, Formyl, Benzyloxycarbonyl oder C-|-C6-AII<ylaminocarbonyl ist, 
R3 Wasserstoff oder -Cg-Allcyl ist, 
R4 Wasserstoff oder eine Gruppe der Formel 



ist, 

in der R5 fur C-|-C6-AII<yl oder Plienyl-C-,-C6-all<yl, Rg fiir Wasserstoff und R7 fur Plienyl-Ci-Ce-alliyl stelit, 
wobei jede Phenylgruppe in den Definitionen von R^, R5 und Rg wie in Ansprucli 1 angegeben substituiert 
sein l^ann. 

Verbindung gemafB Ansprucli 3, in der 

X Wasserstoff ist 

Ri Cs-Cy-CycloalkyI, Cg-Cg-Alkynyl, Phenyl-Ca-Cy-cycloalkyI oder Phenyl-Ci-Cg-alkyl ist, wobei die Plienylgrup- 

pe wie in Ansprucli 1 angegeben substituiert sein kann 
R2 Wasserstoff ist 

R4 Wasserstoff oder eine Gruppe der Formel 



wobei R5 fur Ci-Ce-AlkyI und Rg fur Wasserstoff steht. 

Verbindung gemaR Anspruch 1, bei der es sich urn 3-Cyclopropylamino-4-methyl-1 ,2,3,4-tetrahydrocyclopent[b]- 
indol-7-yl-metliylcarbonat liandelt. 

Verbindung gemafB Anspruch 1, die 4-Methyl-3-phenylmethylamino-1,2,3,4-tetrahydrocyclopent[b]-indol-7-yl-me- 

thylcarbonat ist. 

Verbindung gemaB Anspruch 1, die 1,2,3,4-Tetrahydro-cyclopent[b]-indol-3-(2-propynyl)amin ist. 
Verbindung der Formel III 




O 

-O-C-N; 




ist. 
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aii) 



in der R3, R4, X und n die in Ansprucli 1 angegebene Bedeutung zulcommt und i^is Hydroxy, Ci-Cg-Alkoxy, Amino- 
Ci-Cg-allcoxy, Ci-Cg-Alkyl, Cg-Cg-Alkynyl, Cg-Cy-Cycloall^yl, C3-C7-Cycloall<enyl, Pjienyl-Ci-Cg-allcyl oder Plienyl- 
Cs-Cy-cycloallcyl, wobei die Plienylgruppe wie in Ansprucli 1 angegeben substituiert sein kann, Ci-Cg-Alkylcar- 
bonyloxy Oder C^-Ce-Alkylaminocarbonyloxy ist, oder ein pharmazeutiscli vertragliclies Saureadditionssalz davon. 

9. Verbindung gema(3 Anspruch 8, in der n fur 3 stelit. 

10. Verbindung gemaf3 Anspruch 9, in der 

X Wasserstoff, Hydroxy oder C^-Cg-Alkoxy ist 

R3 Wasserstoff Oder Ci-Cg-Alkyl ist 

R4 Wasserstoff, eine Gruppe der Formel 



in der R5 Ci-Cg-Alkyl oder Phenyl-Ci-Ce-alkyI, Rg Wasserstoff und R7 Ci-Cg-Alkyl oder Phienyl-Ci-Cg-alkyl 
ist. 

Rg Hydroxy, C3-Cg-Alkynyl, Amino-C.|-Cg-alkoxy, C.|-Cg-Alkylcarbonyloxy, Ci-Cg-Alkylaminocarbonyloxy, C3-C7- 
Cycloalkyl, Pjienyl-Cg-Cy-cycloailcyl oder Plienyl-C^ -Cg-alkyI ist, wobei jede Plienylgruppe in den Definitionen 
von Rg, Rg und Rg wie in Anspruch 1 angegeben substituiert sein kann. 

11. Verbindung gemaB Anspruch 8, bei der es sich urn 4-Methyl-3-phenylmethylimono-1,2,3,4-tetrahydrocyclopent 
[b]-indol-7-ol handelt. 

12. Pharmazeutische Zusammensetzung, die eine Verbindung gemaB Anspruch 1 oder 8 ale Wirkstoff sowie eine 
geeignete Tragersubstanz dafur enthalt. 

13. Anwendung einer Verbindung gemaB Anspruch 1 zur Herstellung eines Arznelmittels zur Linderung verschiedener 
Funktionsstorungen des Gedachtnisses und/oder mit antidepresslver WIrksamkeit. 

14. Anwendung einer Verbindung gemaR Anspruch 8 zur Herstellung eines Arznelmittels mit antidepresslver WIrk- 
samkeit. 

15. Verfahren zur Herstellung einer Verbindung gemaB Anspruch 1 , umfassend 

a) die Reduktion einer Verbindung der Formel XVI 




O 
II 

Oder -0-C-OR, 



ist. 
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Gxvi) 

in der R3, X und n die in Ansprucli 1 angegebene Bedeutung zulcommt und Wasserstoff, Metlioxy oder 
Hydroxy ist, zur Bildung einer Verbindung der Formel I, in der R3, X und n die angewiesene Bedeutung zu- 
lcommt, R4 Wasserstoff, IVIetlioxy oder Hydroxy ist, und R^ und Rg Wasserstoff sind, oder 

b) die Umsetzung einer Verbindung der Formel XV 




CK,)„ 



(XV) 



in der R3, X und n die in Anspruch 1 angegebene Bedeutung zukommt und R12 Wasserstoff, Methoxy oder 
Hydroxy ist, mit Titanisopropoxid und einer Verbindung der Formel 



N A-Gruppe 



N-Ci-C^-Alkyl 
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N- Phenyl oder — N N-C^-C^- Aikyiphenyl 



wobei die Phenylgruppe wie in Ansprucli 1 angegeben substituiert sein l<ann, 




ist mit ansclilieBender Reduktion mit Natriumborliydrid zur Bildung einer Verbindung der Formel I, in der Rg, 
X und n die genannte Bedeutung liaben, R4 der fur R^g angegebenen Bedeutung entspriclit und die 



-N— R'-Gruppe 



als ganzes die Bedeutung der oben angegebenen 

/ — ^ 

-N A-Gruppe 

liat, Oder 

c) die Redulction einer Verbindung der Formei XViii 




(XVIII) 

in der R3, X und n die in Ansprucli 1 angegebene Bedeutung liaben, R^g Wasserstotf, Methoxy oder Hydroxy 
ist, und Ri4fur Ci-Cg-Alkyl, Cg-Ce-All^enyl, Cg-Cg-Alkynyl, Ca-Cy-CycloalkyI, Ca-Cy-Cycloalkenyl, Phenyl-Ci- 
Cg-alkyl, Phenyl-C3-C7-cycloalkyl oder Phenyl steht, wobei die Phenylgruppe wie in Anspruch 1 angegeben 
substituiert sein kann, zur Bildung einer Verbindung der Formel I, in welcher R3, X und n die in Anspruch 1 
angewiesene Bedeutung zukommt, R12 die oben angegebene Bedeutung hat, R2 Wasserstotf ist und R^ der 
fur R-,4 oben angegebenen Bedeutung entspricht, 

d) wahlweise die Reduktion einer Verbindung der Formel I , in der R3, R4, X und n die in Anspruch 1 angegebene 
Bedeutung haben, und R-, und R2 Wasserstotf sind, mit Hilfe von Boran/Tetrahydrofuran undTrifluoressigsaure 
zur Bildung einer Verbindung der Formel la 
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in der R3, R4, X und n die angegebene Bedeutung liaben, 

e) walilweise die Umsetzung einer Verbindung der Formel I, in welcher Rg, R4, X und n die in Ansprucln 1 
angewiesene Bedeutung zulcommt, und R^ und R2 Wasserstoff sind, mil einer Verbindung der Formel HalRis, 
in der R^g Ci-Cg-Allcyl, C2-C6-AII<enyl, C3-C6-AII<ynyl, Cg-Cy-Cycloallcyl-Ci-Ce-alkyI, Plienyl-Ci -Cg-allcyl, wo- 
bei die Plienylgruppe wie in Ansprucli 1 angegeben substituiert sein Icann, Oder eine Gruppe der Formel 



-Alk-N O, 



-Alk-N N-Y 
\ 

ist, in der Alk und Y die angegebene Bedeutung haben, zur Bildung einer Gruppe der Formel I, in welcher R3, 
1^, X und n die bereits erwahnte Bedeutung haben, R^ der fur R^goben angegebenen Bedeutung entspricht 
und R2 Wasserstoff ist, 

f) wahlweise die Umsetzung einer Verbindung der Formel I, in der R3, R4, X und n die in Anspruch 1 genannte 
Bedeutung haben, R^ Wasserstoff, Gi-Cg-AlkyI, Gg-Cg-Alkenyl, Cg-Gg-Alkynyl, Cg-Cy-Cycloalkyl, Gg-Cy-Cy- 
cloalkenyl, Phenyl-G^-Gg-alkyl oder Phenyl-Gg-Gy-cycloalkyI Ist, wobei die Phenylgruppe wie in Anspruch 1 
angegeben substituiert sein kann, und R2 Wasserstoff ist, mit Ameisensaure zur Bildung einer Verbindung der 
Formel I, In welcher R3, R4,X und n die in Anspruch 1 angewiesene Bedeutung zukommt, R^ dieoben genannte 
Bedeutung hat und R2 Formyl ist, 

g) wahlweise die Umsetzung einer Verbindung der Formel I, In der R3, R4, X und n die In Anspruch 1 genannte 
Bedeutung haben, R-, Wasserstoff, Gi-Gs-AlkyI, Gg-Gg-Alkenyl, C3-Cg-Alkynyl, C3-C7-Cycloalkyl, Gg-Cy-Gy- 
cloalkenyl, Phenyl-G^-Gg-alkyl oder Phenyl-Gg-Gy-cycloalkyI Ist, wobel die Phenylgruppe wie in Anspruch 1 
angegeben substituiert sein kann, und R2 Wasserstoff ist, mit einem Acylchlorid der Formel R^jGOGI, in der 
Ri7 G^-Gg-Alkyl ist, zur Bildung einer Verbindung der Formel I, in der R3, R4, X und n die in Anspruch 1 
angewiesene Bedeutung zukommt, R, die oben genannte Bedeutung hat und Rg Gi-Gg-Alkylcarbonyl ist, 

h) wahlweise die Umsetzung einer Verbindung der Formel I, in der R3, R4, X und n die In Anspruch 1 genannte 
Bedeutung haben, unter der Voraussetzung, daB R4 nicht Hydroxy, R^ Wasserstoff, G^-Gg-Alkyl, Gg-Gg-Alke- 
nyl, Gg-Gg-Alkynyl, Gg-Gy-Gycloalkyl, Gg-Gy-Gycloalkenyl, Phenyl-Gi-Gg-alkyI oder Phenyl-Gg-Gy-cycloalkyl 
ist, wobei die Phenylgruppe wie in Anspruch 1 angegeben substituiert sein kann, und R2 Wasserstoff ist, mit 
eInem Benzylchloroformat zur Bildung einer Verbindung der Formel I, in der R3, R4, X und n die oben ange- 
gebene Bedeutung haben, R-, die oben genannte Bedeutung hat und R2 Benzyloxycarbonyl ist, 

i) wahlweise die Umsetzung einer Verbindung der Formel I, in der R3, R4, X und n die in Anspruch 1 genannte 
Bedeutung haben, unter der Voraussetzung, dal3 R4 nicht Hydroxy, R^ Wasserstoff, G^-Gg-Alkyl, G2-Gg-Alke- 
nyl, Gg-Gg-Alkynyl, Gg-Gy-GycloalkyI, Gg-Gy-Gycloalkenyl, Phenyl-Gi-Gg-alkyl oder Phenyl-Gg-Gy-cycloalkyI 
und R2 Wasserstoff Ist, mit Isocyanat der Formel R^y-N^G-O, in dem R^y G^-Gg-Alkyl, Phenyl oder Phenyl- 
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Ci-Cg-alkyl ist, wobei die Phenylgruppe in der Definition von und R-17 wie in Anspruch 1 angegeben sub- 
stituiert sein l<ann, zur Bildung einer Verbindung der Forme! I, in der R3, R4, X und n die oben angegebene 
Bedeutung haben, die oben genannte Bedeutung hat und R2 die 



-C-NH-R,7-Gmppe 

ist, in der R-^j die angewiesene Bedeutung zukommt, 

j) walilweise die Unnsetzung einer Verbindung der Formel I, in der R^, Rg, R3, X und n die in Ansprucli 1 
genannte Bedeutung liaben und R4 Hydroxy ist, unterder Voraussetzung, daB Rg niclit Ci-Ce-All^ylaminocar- 
bonyl ist, mit einem Cliloroformat der Formel 



RrO-C-, 

in der R7 die in Anspruchi 1 genannte Bedeutung hat, zur Bildung einer Verbindung der Formel I, 
R2, R3, X und n die oben angegebene Bedeutung haben und R4 die 



-O-C-OR^-Gruppe 

ist, in der R7 die in Anspruch 1 angewiesene Bedeutung zukommt, 

k) wahlweisedie Umsetzung einer Verbindung der Formel I, in der R^, R3, X und n die in Anspruch 1 genannte 
Bedeutung haben, Rg Wasserstoff und R4 die 



-O-C-ORrGruppe 

ist, in der R7 Benzyl ist, mit Isocyanat der Formel R-|7-N=C=0, zur Bildung einer Verbindung der Formel I, 1 
der Ri, Rg, R3, R4, X und n die oben angegebene Bedeutung haben und Rg die 



-C-NH-R|7-Gruppe 

ist, in der R17 C^-Cg-Alkyl, Phenyl Oder Phenyl-Ci-Cg-alkyI ist, wobei die Phenylgruppe wie in Anspruch 1 
angegeben substituiert sein kann, 

I) wahlweise die Umsetzung einer Verbindung der Formel I, in der R-,, Rg, R3, X und n die in Anspruch 1 
genannte Bedeutung haben und Fi4 Hydroxy ist, mit einer Verbindung der Formel Ri7-N=C=-N in der R17 C-]- 
Cg-Alkyl, Phenyl oder Phenyl-C-i-Cg-alkyl ist, wobei die Phenylgruppe wie in Anspruch 1 angegeben substi- 
tuiert sein kann, zur Bildung einer Verbindung der Formel I, in der R^, Rg, R3, X und n die oben angegebene 
Bedeutung haben und FI4 die 
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O 
II 

:-0-C-NH-R,7-Gruppe 



ist, in der R-17 die obengenannte Bedeutung zukommt. 



16. Verfaliren zur Herstellung einer Verbindung der Fomnel III gemaB Anspruch 8, umfassend 



a) die Umsetzung einer Verbindung der Formel XV 



R. 



■:2 




X 



"3 



I 

0 



(XV) 



in der R3, X und n die in Ansprucli 1 angegebene Bedeutung zukommt und Wasserstoff, Hydroxy oder 
IVIetlioxy ist, mit Hydroxylamlnhydroclilorid zur Bildung einer Verbindung der Formel III, in der R3, X und n die 
oben angewiesene Bedeutung zukommt, R4 der fur R12 oben angegebenen Bedeutung entspricht und Rq 
Hydroxy ist, 

b) wahlweise die Umsetzung einer Verbindung der Formel III, in welcher R3, X und n die in Anspruch 1 ange- 
wiesene Bedeutung zukommt, R4 Wasserstoff, Hydroxy oder Methoxy und Rg Wasserstoff ist, mit einer Ver- 
bindung der Formel Br-RiQ-NHg, in der R13 fur Ci-Cg-Alkylen steht, zur Bildung einer Verbindung der Formel 
III, in der R3, R12, X und n die genannte Bedeutung haben und Hq Amino-Ci-Ce-alkoxy ist, oder 

c) die Umsetzung einer Verbindung der Formel XV 



in der R3, X und n die in Ansprucfi 1 angegebene Bedeutung zukommt und R12 Wasserstoff, Methoxy oder 
Hydroxy ist, mit einem Amin der Formel NH2R14, in der R14 Ci-Cg-Alkyl, C2-C6-Alkenyl, C3-C6-Alkynyl, C3- 
Cy-Cycloalkyl, C3-C7-Cycloalkenyl, Phenyl-Ci-Cg-alkyI, Phenyl-C3-C7-cycloalkyl oder Phenyl ist, wobei die 
Phenylgruppe wie in Anspruch 1 angegeben substituiert sein kann, zur Bildung einer Verbindung der Formel 
III, in der R3, X und n die oben genannte Bedeutung haben, R4 die Bedeutung von R-|2 oben hat und Rg fur 
Ri4 oben steht, 

d) wahlweise die Umsetzung einer Verbindung der Formel III, in welcher R3, X und n die in Anspruch 1 ange- 
wiesene Bedeutung zukommt, R4 Wasserstoff oder Methoxy und Rg Hydroxy ist, mit Isocyanat der Formel 
Ri7-N=C=0, in der R^y C^-Ce-Alkyl, Phenyl oder Phenyl-Ci-Cg-alkyl ist, wobei die Phenylgruppe wie in An- 




(XV) 
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spruch 1 angegeben substituiert sein kann, zur Bildung einer Verbindung der Formel III, in der R3, R4, X und 
n die oben genannte Bedeutung liaben und Rg die 

o 
II 

R,7-NH-C-0-Gruppe 



ist, in der R^7 die angegebene Bedeutung hat, 

e) wahlweise die Umsetzung einer Verbindung der Formel III, in der R3, X und n die in Anspruch 1 genannte 
Bedeutung haben, R4 Wasserstoff, Hydroxy oder Methoxy und Rg Hydroxy ist, mit einem Acylchlorid der For- 
mel 

0 

II 

R„-C-C1 

Oder einem Saureanhydrid der Formel (Ri7-CO)20, indenen RiyfurCi-Cg-Alkyl, Phenyl oder Phenyl-Ci-Ce- 
alkyl steht, wobei die Phenylgruppe wis in Anspruch 1 angegeben substituiert sein kann, zur Bildung einer 
Verbindung der Formel III, in der R3, R4, X und n die oben angegebene Bedeutung haben und Rg die 

O 
II 

-0-C-R|rGruppe 

ist, in der R-^j die oben genannte Bedeutung hat, 
17. Verbindung der Formel II 




(11) 



in der R3, R4, X und n die in Anspruch 1 genannte Bedeutung haben. 

Patentanspruche fur folgende Vertragsstaaten : ES, GR 

1. Verfahren zur Herstellung einer Verbindung der Formel I 
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in welcher 

n fur 2, 3, 4 oder 5 steht; 

Xfur Wasserstoff, C^-Cg-Alkyl, C-i-Cg-Alkoxy, Hydroxy, Halogen, Trifluormethyl oder Nitro steht; 
R-i Wasserstoff, C-i-Cg-Alkyl, Cg-Cg-Alkenyl, C3-C6-Alkynyl, Amino-C-i-Cg-alkyl, Ci-Cg-Alkylannino-C-|-Cg-al- 
kyl, Di-C-|-Cg-alkylamino-C-|-Cg-alkyl, C3-C7-Cycloalkyl-C3-C7-Cycloalkyl-C^-Ce-alkyl, Cg-Cy-Cycloalkenyl, 
Phenyl, Phenyl-C^-Cg-alkyl oder Phenyl-CQ-Cy-cycloalkyI, wobei die Phenylgruppe mit 0, 1 oder 2 Substitu- 
enten substituiert ist, von denen jeder unabhangig voneinander Ci-Ce-AlkyI, Ci-Ce-Alkoxy, Halogen, Trifluor- 
methyl, Hydroxy oder Nitro ist; 




ist, wobei die Gruppe "Alk" fur sine bivalente C-j-Cg-Alkylengruppe und Y fiir Wasserstoff , C^-Cg-Alkyl, Phenyl 
Oder Phenyl-Ci-Cg-alkyl steht, wobei die Phenylgruppe wie oben angegeben substituiert sein kann; 
R2 Wasserstoff, Ci-Cg-Alkyl, Formyl, Ci-Cg-Alkylcarbonyl, BenzyloxycarbonyloderCi-Ce-Alkylaminocarbonyl 
ist; Oder aber die Gruppe 

— 

als ganzes ist 
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Rg Wasserstoff, Ci-Cg-Alkyl, Phenyl-C^-Cg-alkyl, in dem die Plienylgruppe wis oben an gegeben substituiert 
sein kann, C-i-Ce-Alkylcarbonyl Oder Ci-Ce-Alkoxycarbonyl ist; 
R4 Wasserstoff, -OH, 
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ist, wobei 

Rg fur Ci-Cg-Alkyl, Ca-Cg-Alkenyl, Cg-Ce-Alkynyl, Ca-Cy-CycloalkyI, Ca-Cy-Cycloalkyl-Ci-Ce-alkyI, Phenyl, 
Phenyl-Ci-Cg-alkyl oder Phenyl-Cs-Cy-cycloalkyI steht, wobei die Plienylgruppe wie oben angegeben substi- 
tuiert sein l<ann; und 

Rg Wasserstoff , C-, -Cg-Allcyl, Plienyl oder Phenyl-Ci -Cg-all^yl ist, wobei die Plienylgruppe wie oben angegeben 
substituiert sein kann; 
Oder aber die 



-Gruppe ale ganzes ist 



-N NH — N N-q-Cg- Alkyl 



■ ^ Phenyl oder — .vf 



N-Ci-Cg- Alkylphenyl 



wobei die Phenylgruppe wie oben angegeben substituiert sein kann, 
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Ry Ci-Cg-Alkyl, Phenyl oder Phenyl-C^-Ce-alkyl ist, wobei die Phenylgruppe wie oben angegeben substituiert 
sein kann; 



unter der Bedingung, da3 R4 nicht Wasserstoff oder Hydroxy ist, wenn n fur 4 oder 5 steht; oder eines pliarma- 
zeutiscli vertraglichen Saureadditionssalzes davon, umfassend 



a) die Reduktion einer Verbindung der Formel XVI 




(XVI) 



in der R3, X und n die in Anspruch 1 angegebene Bedeutung zukommt und R^g Wasserstoff, Methoxy oder 
Hydroxy ist, zur Bildung einer Verbindung der Formel I, in der R3, X und n die angewiesene Bedeutung zu- 
kommt, R4 Wasserstoff, Methoxy oder Hydroxy ist, und R-, und R2 Wasserstoff sind, oder 

b) die Umsetzung einer Verbindung der Formel XV 




(XV) 



in der R3, X und n die in Anspruch 1 angegebene Bedeutung zukommt und Wasserstoff, Methoxy oder 
Hydroxy ist, mit Titanisopropoxid und einer Verbindung der Formel 



N A-Gruppe 
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-N O 



"^^>,^ ^f^-CrC^ Alkyl 



— N N- Phenyl Oder N- Ci-Cg- Alkylphenyl 



wobei die Phenylgruppe wie in Ansprucli 1 angegeben substituiert sein kann, 




ist, mil ansclilieBender Redulction mit Natriumborliydrid zur Bildung einer Verblndung der Formel I, in der 
X und n die genannte Bedeutung Inaben, R4 der fur R^2 angegebenen Bedeutung entspricPit und die 



-N— R'-Gruppc 



als ganzes die Bedeutung der oben angegebenen 

-N A-Gruppe 



hat, Oder 



c) die Reduktion einer Verbindung der Formel XVIII 
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(XVIII) 



in der R3, X und n die in Ansprucli 1 angegebene Bedeutung liaben, R12 Wasserstoff, IVIetlioxy oder Hydroxy 
ist, und Ri4furCi-C6-AII<yl, Ca-Ce-Allcenyl, Ci-Cg-Alkynyl, C3-C7-Cycloall<yl, Cg-Cy-Cycloalkenyl, Plienyl-Ci- 
Cg-allcyl, Phenyl-Cs-Cy-cycloallcyl oder Plienyl stelit, wobei die Plienylgruppe wie oben angegeben substituiert 
sein Icann, zur Bildung einer Verbindung der Formel I, in welclier Rg, X und n die in Ansprucfi 1 angewiesene 
Bedeutung zukommt, R-12 die oben angegebene Bedeutung liat, Rg Wasserstofflst und der fur R-14 oben 
angegebenen Bedeutung entspricht, 

d) wahlweisedie Redulction einer Verbindung der Formel I, in derRg, R4, Xund n die In Anspruch 1 angegebene 
Bedeutung liaben, und Ri und R2 Wasserstoff sind, mit Hilfe von Boran/Tetraliydrofuran undTrifluoresslgsaure 
zur Bildung einer Verbindung der Formel la 



in der R3, R4, X und n die angegebene Bedeutung haben, 

e) wahlwelse die Umsetzung einer Verbindung der Formel I, in welcher R3, R4, X und n die In Anspruch 1 
angewiesene Bedeutung zukommt, und R^ und R2 Wasserstoff sind, mit einer Verbindung der Formel HalRis, 
in der R^g Ci-Cg-Alkyl, Ca-Ce-Alkenyl, Ca-Cg-Alkynyl, Ca-Cy-Cycloalkyl-Ci-Ce-alkyI, Phenyl-Ci-Cg-alkyl, wo- 
bei die Plienylgruppe wie oben angegeben substituiert sein kann, oder eine Gruppe der Formel 




(la) 





-Aik-N O, 



Oder 



-Alk-N N-Y 



Ist, In der Alk und Y die angegebene Bedeutung haben, zur Bildung einer Gruppe der Formel I, in welcher R3, 
R4, X und n die bereits enwahnte Bedeutung haben, R^ der fur RisOben angegebenen Bedeutung entspricht 
und Rg Wasserstoff Ist, 
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f) wahlweise die Umsetzung einer Verbindung der Formel L in der Rg, R4, X und n die in Ansprucli 1 genannte 
Bedeutung liaben, R-, Wasserstoff, Ci-Cs-Alkyl, Cg-Cg-Alkenyl, Ca-Cs-Alkynyl, C3-C7-Cycloall<yl, Cg-Cy-Cy- 
cloalkenyl, Phenyl-Ci-Ce-alkyI Oder Phenyl-C3-C7-cycloalkyl ist, wobeidie Phenylgruppe wie oben angegeben 
substituiert sein kann, und R2 Wasserstoff ist, mit Ameisensaure zur Bildung einer Verbindung der Formel I, 
in welclier R3, R4, X und n die in Anspruch 1 angewiesene Bedeutung zukommt, R^ die oben genannte Be- 
deutung liat und R2 Formyl ist, 

g) wahlweise die Umsetzung einer Verbindung der Formel I, in der R3, R4, X und n die genannte Bedeutung 
haben, Wasserstoff, Ci-Cg-Alkyl, C2-C6-Alkenyl, C3-C6-Alkynyl, C3-C7-Cycloalkyl, Cg-Cy-Cycloalkenyl, 
Phenyl-Ci-Cg-alkyl oder Phenyl-Cj-Cy-cycloalkyI ist, wobei die Phenylgruppe wie in Anspruch 1 angegeben 
substituiert sein kann, und Rg Wasserstoff ist, mit einem Acylchlorid der Formel R17COCI, in der R-17 Ci-Cg- 
Aikyi ist, zur Biidung einer Verbindung der Formei i, in der R3, R4, X und n die in Anspruch 1 angewiesene 
Bedeutung zukommt, R-, die oben genannte Bedeutung hat und Rg Ci-Ce-Aikylcarbonyi ist, 

h) wahlweise die Umsetzung einer Verbindung der Formei i, in der R3, R4, X und n die genannte Bedeutung 
haben, unter der Voraussetzung, daB IR4 nicht Hydroxy, R^ Wasserstoff, C^-Cg-Aikyi, Cg-Cg-Aikenyi, C3-C6- 
Aikynyi, Cg-Cy-Cycioaikyi, Cg-Cy-Cycioaikenyi, Phenyi-Ci-Cg-aikyi oder Phenyi-Cg-Cy-cycloaikyi ist, wobei 
die Phenylgruppe wie oben angegeben substituiert sein kann, und Rg Wasserstoff ist, mit einem Benzylchlo- 
roformat zur Bildung einer Verbindung der Formel I, in der Rg, R4, X und n die angegebene Bedeutung haben, 
Ri die oben genannte Bedeutung hat und Rg Benzyloxycarbonyl ist, 

1) wahlweise die Umsetzung einer Verbindung der Formel I, in der R3, R4, X und n die genannte Bedeutung 
haben, unter der Voraussetzung, daf3 R4 nicht Hydroxy, Wasserstoff, C-i-Cg-Alkyl, Cg-Cg-Alkenyl, C3-Ce- 
Alkynyl, Cg-Cy-CycloalkyI, Cg-Cy-CycloalkenyL Phenyl-C^-Cg-alkyl oder Phenyl-C3-C7-cycloalkyl, wobei die 
Phenylgruppe wie oben angegeben substituiert sein kann. und Rg Wasserstoff ist. mit Isocyanat der Formel 
Ri7-N=C=0, in dem R17 C-|-Ce-Alkyl, Phenyl oder Phenyl-Ci-Cg-alkyl ist, wobei die Phenylgruppe wie oben 
angegeben substituiert sein kann, zur Bildung einer Verbindung der Formel I, in der R3, R4, X und n die an- 
gegebene Bedeutung haben, R-j die oben genannte Bedeutung hat und Rg die 



-C-NH-R,7-Gmppe 

ist, in der R^y die angewiesene Bedeutung zukommt, 

j) wahlweise die Umsetzung einer Verbindung der Formei i, in derRi, Rg, R3, X und n die genannte Bedeutung 
haben und R4 Hydroxy ist, unter der Voraussetzung, da3 Rg nicht -Cg-Alkylaminocarbonyi ist, mit einem 
Chloroformat der Formei 

0 

R7-0-C-, 

in der R7 die genannte Bedeutung hat, zur Bildung einer Verbindung der Formel I, in der R^, Rg, R3, X und n 
die oben angegebene Bedeutung haben und R4 die 

0 

II 

-0-C-0R7-Gruppe 



ist, in der R7 die angewiesene Bedeutung zukommt, 

k) wahlweise die Umsetzung einer Verbindung der Formel I, in der Ri, R3, X und n die genannte Bedeutung 
haben, Rg Wasserstoff und R4 die 



87 



EP 0 496 314 B1 



O 

u 

-0-C-OR,-Gruppe 



ist, in der R7 Benzyl ist, mit Isocyanat der Formel Ri7-N=C=0, 

zur Bildung einer Verbindung der Formel I, in der R^, R2, R3, R4, X und n die angegebene Bedeutung haben 
und R2 die 



ist, in der R^j Ci-Cg-Alkyi, Phenyl oder Phenyl-Ci-Cg-alkyl ist, wobei die Phenylgruppe wie oben angegeben 

substituiert sein kann, 

I) wahlweise die Umsetzung einer Verbindung der Formel I, In der R-,, R2, R3, X und n die genannte Bedeutung 
Inaben und R4 Hydroxy ist, mit einer Verbindung der Formel Ri7-N=C=0, in der R^y Ci-Ce-AlkyI, Plienyl oder 
Phenyl-Ci-Cg-alkyl ist, wobei die Phenylgruppe wie in Anspruch 1 angegeben substituiert sein kann, zur Bil- 
dung einer Verbindung der Formel I, in der R^, R2, R3, X und n die angegebene Bedeutung haben und R4 die 



ist, in der R-^j die obengenannte Bedeutung zukommt. 

Verfahren gemaB Anspruch 1, in dem 
n fur 3 steht. 

Verfahren gemaB Anspruch 2, in der 

X Wasserstoff oder Hydroxy ist, 

Ri Wasserstoff, Cj-Cg-Alkynyl, Ca-Cy-CycloalkyI, Phenyl oder Phenyl-C-, -Cg-alkyl ist, 
Rg Wasserstoff, Formyl, Benzyloxycarbonyl oder Ci-Ce-Alkylaminocarbonyl ist, 
R3 Wasserstoff Oder Ci-Cg-Alkyl ist, 
R4 Wasserstoff oder eine Gruppe der Formel 



ist, 

in der Rg fur Ci-Cg-Alkyl oder Phenyl-Ci-Cg-alkyl, Rg fur Wasserstoff und R7 fur Phenyl-Ci-Cg-alkyl steht, 
wobei jede Phenylgruppe in den Definitionen von R-,, R5 und Rg wie in Anspruch 1 angegeben substituiert 
sein kann. 



O 

l| 

-C-NH-R,7-Gruppe 



0 



-0-C-NH-R,7-Gruppe 




O 
II 

Oder -O-C-OR7 



Verfahren gemaB Anspruch 3, in dem 
X Wasserstoff ist 
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R-i Cs-Cy-CycloalkyI, Phenyl-C^-Cg-alkyl, Ca-Cg-Alkynyl oder Phenyl-Cs-Cy-cycloalkyI ist, wobei die Plienylgrup- 

pe wie in Anspruch 1 angegeben substituiert sein kann 
R2 Wasserstoff ist 

R4 Wasserstoff oder eine Gruppe der Formel 




ist, 

wobei R5 fur Ci-Cg-Alkyl und Rg fur Wasserstoff stelit. 

Verfahren gemaB Ansprucln 1 , bei dem 3-Cyclopropylamino-4-metliyl-1 ,2,3,4-tetraliydrocyclopent[b]-indol-7-yl- 
metliylcarbonat liergestellt wird. 

Verfahren gemaB Ansprucli 1, bei dem 4-Metliyl-3-plienylmetliylamino-1,2,3,4-tetraliydrocyclopent[b]-indol-7-yl- 
metliylcarbonat liergestellt wird. 

Verfahren gemaR Anspruch 1, bei dem 1 ,2,3,4-Tetrahydro-cyclopent[b]-indol-3-(2-propynyl)amin hergestellt wird. 
Verfahren zur Herstellung einer Verbindung der Formel III 




in dem R3, R4, X und n die in Anspruch 1 angegebene Bedeutung zukommt und Rg Hydroxy, C^-Cg-Alkoxy, Amino- 
Ci-Cg-alkoxy, Ci-Cg-Alkyl, Cg-Ce-Alkynyl, Ca-Cy-Cydoalkyl, Ca-Cy-Cycloalkenyl, Phenyl-Ci-Cg-alkyl oder Phenyl- 
Cg-Cy-cycloalkyL wobei die Phenylgruppe wie in Anspruch 1 angegeben substituiert sein kann, Ci-Cg-Alkylcar- 
bonyloxy oder Ci-Cg-Alkylaminocarbonyloxy ist, oder eines pharmazeutisch vertraglichen Saureadditionssalzes 
davon, umfassend 

a) die Umsetzung einer Verbindung der Formel XV 
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in der R3, X und n die in Ansprucli 1 angegebene Bedeutung zui<ommt und R^g Wasserstoff, Hydroxy oder 
IMetlnoxy ist, mit Hydroxylaminhydrochlorid zur Bildung einer Verbindung der Formel III, in der R3, X und n die 
oben angewiesene Bedeutung zukommt, R4 der fur R^g oben angegebenen Bedeutung entspricht und Rg 
Hydroxy ist, 

b) wahlweise die Umsetzung einer Verbindung der Formel III, in welcher R3, X und n die in Ansprucli 1 ange- 
wiesene Bedeutung zukommt, R4 Wasserstoff, Hydroxy oder Methoxy und Rs Wasserstoff ist, mit einer Ver- 
bindung der Formel Br-Ri3-NH2, in der R13 fur C-i-Cg-Alkylen steht, zur Bildung einer Verbindung der Formel 
III, in der R3, R-12, X und n die genannte Bedeutung haben und Rg Amino-Ci-Cg-alkoxy ist, oder 

c) die Umsetzung einer Verbindung der Formel XV 




(XV) 



in der R3, X und n die in Anspruch 1 angegebene Bedeutung zukommt und R12 Wasserstoff, Methoxy oder 
Hydroxy ist, mit einem Amin der Formel NH2R14, in der R-14 Ci-Cg-Alkyl, Cg-Ce-Alkenyl, C3-C6-Alkynyl, C3- 
C7-Cycloalkyl, C3-C7-Cy-cloalkenyl, Phenyl-Ci-Ce-alkyI, Phenyl-Cs-Cy-cycloalkyI oder Phenyl ist, wobei die 
Phenylgruppe wis in Anspruch 1 angegeben substituiert sain kann, zur Bildung einer Verbindung der Formel 
III, in der R3, X und n die oben genannte Bedeutung haben, die Bedeutung von R^g ^'^^ f"'' 

R^4 oben steht, 

d) wahlweise die Umsetzung einer Verbindung der Formel III, in welcher Rg, X und n die in Anspruch 1 ange- 
wiesene Bedeutung zukommt, R4 Wasserstoff oder Methoxy und Rg Hydroxy ist, mit Isocyanat der Formel 
Ri7-N=C=0, in der R17 Ci-Cg-Alkyl, Phenyl oder Phenyl-Ci-Cg-alkyl ist, wobei die Phenylgruppe wie in An- 
spruch 1 angegeben substituiert sein kann, zur Bildung einer Verbindung der Formel III, in der Rg, R4, X und 
n die oben genannte Bedeutung haben und Rg die 



R,7-NH-C-0-Gmppe 



ist, in der R-17 die angegebene Bedeutung hat, 

e) wahlweise die Umsetzung einer Verbindung der Formel III, in der Rg, X und n die in Anspruch 1 genannte 
Bedeutung haben, R4 Wasserstoff, Hydroxy oder Methoxy und Rg Hydroxy ist, mit einem Acylchlorid der For- 



O 
II 

R,7-C-C1 

Oder einem Saureanhydrid der Formel (R-, 7-00)20, in denen Ri7fur Ci-Cg-Alkyl, Phenyl oder Phenyl-C^ -Cg- 
alkyl steht, wobei die Phenylgruppe wie in Anspruch 1 angegeben substituiert sein kann, zur Bildung einer 
Verbindung der Formel III, in der Rg, R4, X und n die oben angegebene Bedeutung haben und Rg die 
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O 
u 

-0-C-R,7-Gruppe 



ist, in der R-17 die oben genannte Bedeutung hat, 

9. Verfaliren gemaf3 Anspruch 8, in dem n fur 3 steht. 

10. Verfahren gemaB Anspruch 9, in dem 

X Wasserstoff, Hydroxy oder Ci-Cg-Alkoxy ist 

R3 Wasserstoff oder -Ce-AlkyI ist 

R4 Wasserstoff, eine Gruppe der Forme! 



in der R5 -Ce-AlkyI oder Phenyl-C^ -Cg-alkyl, Rg Wasserstoff und Rj -Cg-Alkyl oder Phenyl-C^ -Ce-allcyl ist. 
Re Hydroxy, Cg-Cg-Alkynyl, Amino-Ci-Cg-alkoxy C-|-Cg-Alkylcarbonyloxy, Ci-Cg-Alkylaminocarbonyloxy, C3-C7- 
Cycloalkyl, Phenyl-Cj-Cy-cycloalkyI oder Phenyl-Ci -Cg-alkyl ist, wobei jede Phenylgruppe in den Definitionen 
von Rg, Re und Rg wie in Anspruch 1 angegeben substituiert sein kann. 

11. Verfahren gemaB Anspruch 8, bei dem 4-l\/lethyl-3-phenylmethylimono-1,2,3,4-tetrahydrocyclopent[b]-indol-7-ol 
hergestellt wird. 

12. Anwendung einer Verbindung gemaB Anspruch 1 zur Herstellung eines Arzneimittels zur Linderung verschiedener 
Funktionsstorungen des Gedachtnisses und/oder mit antidepressiver Wirksamkeit. 

13. Anwendung einer Verbindung gemaB Anspruch 8 zur Herstellung eines Arzneimittels mit antidepressiver Wirk- 
samkeit. 

14. Verbindung der Formal II 




o 
II 

Oder -O-C-OR7 



ist. 




0 



(11) 



in der R3, R4, X und n die in Anspruch 1 genannte Bedeutung haben. 
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Revendications 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, PT, SE 

1 . Compose de formule 



X 




dans laquelle 

n est 2, 3, 4 ou 5; 

X est un atome d'hydrogene ou d'halogene ou un groupe alkyle en Ci-Cg, alcoxy en C^-Cg, hydroxy, trifluoro- 

methyle ou nitro; 

est un atome d'hydrogene ou un groupe alkyle en C^-Cg, alcenyle en C2-C6, alcynyle en C3-C6, aminoalkyle 
en Ci-Cg, alkyl(Ci-C6)amino-alkyle(Ci-Cg), dialkyl(Ci-C6)-amino-alkyle(Ci-C6), cycloalkyle en C3-C7, cy- 
cloalkyl(C3-C7)-alkyle(Ci-C6), cycloalcenyle en C3-C7, phenyle, phenyl-alkyle(Ci-C6) ou phenyl-cycloalkyle 
(C3-C7), le groupe phenyle 6tant substltu^ par 0, 1 ou 2 substltuants, reprSsentant chacun Ind^pendamment 
un atome d'halogene ou un groupe alkyle en C-^-Cg, alcoxy en C-^-Cg, trifluoromethyle, hydroxy ou nitro; 




"alk" representant un groupe alkylene divalent en Ci-Cg, et Y representant un atome d'hydrogene ou un 
groupe alkyle en C-i-Cg, phenyle ou phenyl-alkyle(Ci-C6), le groupe phenyle pouvant etre substitue comme 
indique plus haut; 

R2 est un atome d'hydrogene ou un groupe alkyle en -Cg, formyle, alkyKC^ -Cg)-carbonyle, benzyloxycarbonyle 
ou alkyl(Ci-Cg)amino-carbonyle, 
ou bien le groupe 
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dans son ensemble est 



-o -o 



-N NH — N N-Ci-C^-alkylt 



— N N-phinyhou 



le radical ph6nyle pouvant §tre substltu6 comma Indlqu6 plus haul, 




est un atome d'hydrogene ou un groups alkyle en Ci-Ce, phenyl-alkyle(Ci-C6), le fragment phenyle pouvant 
etre substitue comme indique plus haut, alkyl(C.|-C6)-carbonyle ou alcoxy(Ci-C6)-carbonyle; 
est un atome d'hydrogene, -OH, un groupe 
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-0-C-N 




ou 



-0-C-OR^, 



0 



dans lequel 



Rg est un radical alkyle en C-i-Cg, alcenyle en Cg-Ce, alcynyle en Cg-Cg, cycloalkyle en C3-C7, cycloalkyi 

(C3-C7)-alkyle(C^-C6), phenyls, phenyl-alkyle(Ci-C6)ou phenyl-cycloalkyle(C3-C7), le fragment phenyle 

pouvant etre substitue comme indique plus haut; et 
Rg est un atome d'hydrogene ou un groupe alkyle en CyC^, phenyle ou phenyl-alkyle(Ci-C6), le fragment 

phenyle pouvant etre substitue comme Indique plus haut; 

ou blen le groupe 



/5 



est dans son ensemble 



o 



H 






N-Ci-C«-alkylt 



M 



— K 






M- phenyle 



ou 




le fragment phenyle pouvant etre substitue comme indique plus haut, 
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Ry est un groupe alkyle en -Cg, phenyls ou phenyl-alkyle(Ci -Cg), le fragment phenyle pouvant etre subs- 
titue comme indique plus haut; 

6tant entendu que R4 n'est pas un atome d'hydrogfene ou le groupe hydroxy lorsque n est 4 ou 5; 
ou sel d'addition avec un acids pharmaceutiquement acceptable de celui-ci. 

2. Compose selon la revendication 1 , dans lequel n est egal a 3. 

3. Compose selon la revendication 2, dans lequel 

X est un atome d'hydrogene ou le groupe hydroxy, 

Ri est un atome d'hydrogene ou un groupe alcynyle en C^-Cg, cycloalkyle en C3-C7, phenyle ou phenyl-alkyle 

(Ci-Ce), 

Rg est un atome d'hydrogene ou un groupe formyle, benzyloxycarbonyle ou alkyl(Ci-Cg)amino-carbonyle, 
R3 est un atome d'hydrogene ou un groupe alkyle en C-,-Cg, 
R4 est un atome d'hydrogene ou un groupe de formule 

0 0 
-O-C-N ou -0-C-OR_, 



formules dans lesquelles Rg est un groupe alkyle en C^-Cg ou phenyl-alkyle(Ci-Cg) et Rg est un atome d'hy- 
drogene, et R7 est un groupe phenyl-alkyle(Ci-Cg), chaque groupe phenyle dans les definitions de Ri, R5 et 
Rg pouvant §tre substitu^ comme indiqu^ dans la revendication 1 . 

4. Compose selon la revendication 3, dans lequel 

X est un atome d'hydrogene, 

R^ est un groupe cycloalkyle en C3-C7, alcynyle en Cg-Cg, phenyl-cycloalkyle(C3-C7) ou phenyl-alkyle(Ci-Cg), 

le fragment phenyle pouvant etre substitue comme indique dans la revendication 1, 
Rg est un atome d'hydrogene, 
R4 est un atome d'hydrogene ou un groupe de formule 

-0-C-N^ 

dans laquelle Rg est un groupe alkyle en Ci-Cg et Rg est un atome d'hydrogene. 

5. Compose selon la revendication 1 , qui est le methylcarbonate de 3-cyclopropylamino-4-methyl-1 ,2,3,4-tetrahy- 
drocyclopent[b]indole-7-yle. 

6. Compose selon la revendication 1 , qui est le methylcarbonate de 4-methyl-3-phenylmethylamino-1 ,2,3,4-tetrahy- 
drocyclopent[b]indole-7-yle. 

7. Compose selon la revendication 1 , qui est la 1 ,2,3,4-tetrahydrocyclopent[b]indole-3-(2-propynyl)amine. 
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8. Compose de formule III 




(CHj)„ 



(III) 



dans laquelle R3, R4, X et n sont tels que definis dans la revendication 1, el Rg est un groupe hydroxy, alcoxy en 
C-i-Ce, aminoalcoxy(C-|-C6), alkyle en C-^-Cq, alcynyle en Cq-Cq, cycloalkyle en C3-C7, cycloalcenyle en C3-C7, 
phenyl-alkyle(Ci-Ce) ou phenyl-cycloalkyle(C3-C7), le fragment phenyle pouvant etre substitue comme indlque 
20 dans la revendication 1, alkyle(Ci-C6)-carbonyloxy ou alkyl(Ci-C6)aminocarbonyloxy, ou sel d'addition pharma- 

ceutiquement acceptable de celui-ci. 

9. Compose selon la revendication 8, dans lequel n est egal a 3. 

25 10. Compose selon la revendication 9, dans lequel 

X est un atome d'hydrogene ou un groupe hydroxy ou alcoxy en C-i-Ce, 
R3 est un atome d'hydrogene ou un groupe alkyle en Ci-Cg, 
R4 est un atome d'hydrogene ou un groupe de formule 



-0-C-N^ OU -O-C-OR^ 
^6 

formules dans lesquelles R5 est un groupe alkyle en Ci-Cg ou phenyl-alkyle(C-|-Ce), Rg est un atome d'hy- 
drogene, et R7 est un groupe alkyle en C^-Cg ou phenyl-alkyle(Ci-C6), 

est un groupe hydroxy, alcynyle en Cg-Cg, amino-alcoxy(Ci-Ce), alkyl(Ci-Ce)-carbonyloxy, alkyl(Ci-Cg)ami- 
nocarbonyloxy, cycloalkyle en Cg-Cy, phenyl-cycloalkyle(C3-G7) ou phenyl-alkyle(Gi-G6), cheque fragment 
phenyle dans les definitions de Rg, Rg et Rg pouvant etre substitue comme indique dans la revendication 1. 



11. Compose selon la revendication 8, qui est le 4-methyl-3-phenylmethylimino-1,2,3,4-tetrahydrocyclopent[b]indole- 
7-0I. 

45 

12. Composition pharmaceutique, comprenant comme composant actif un compose tel que defini dans la revendica- 
tion 1 ou 8, et un vehicule approprie pour celui-ci. 

13. Utilisation d'un compose tel que d6fini dans la revendication 1, pour la fabrication d'un medicament ayant une 
50 activite d'antidepresseur et/ou soulageant un dysfonctionnement de la memoirs. 

14. Utilisation d'un compose tel que defini dans la revendication 8, pour la fabrication d'un medicament ayant une 
activite d'antidepresseur. 

55 15. Precede pour la preparation d'un compose tel que defini dans la revendication 1 , comprenant 



a) la reduction d'un compose de formule XVI 
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(CHj)„ 



(XVI) 



dans laquelle R3, X et n sont tels que definis dans la revendication 1 , et R^2 ^'^ atome d'hydrogene ou le 
groupe methoxy ou hydroxy, pour I'obtention d'un compose de formule I dans lequel R3, X et n sont tels que 
definis, R4 est un atome d'hydrogene ou le groupe methoxy ou hydroxy, et et R2 representent des atomes 
d'hydrogene ou 

b) la mise en reaction d'un compose de formule XV 




R, 0 



dans laquelle R3, X et n sont tels que definis dans la revendication 1 , et R^g est un atome d'hydrogene ou le 
groupe methoxy ou hydroxy, avec de I'isopropylate de titane et un compose de formule 



dans laquelle le groupe 



■O 



•N O 



\ / 



I^- Ci-Cj-alkyle 
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phenyls ou 



-Ci-C^- alkylpheayle' , 



le fragment phenyle pouvant etre substitue comme indique dans la revendication 1 , 





suivie d'une reduction avec du borohydrure de sodium, pour la formation d'un compose de formule I dans 
lequel R3, X at n sont tels que definis, 1=14 est tel que defini pour ci-dessus, et le groupe 



dans son ensemble a la signification donnee pour 



ci-dessus, ou 

c) la reduction d'un compose de formule XVIII 




(XVIII) 



dans laquelle R3, X et n sont tels que definis dans la revendication 1, R-12 est un atome d'hydrogene ou le 
groupe methoxy ou hydroxy, et R14 est un groupe alkyle en C^-Cg, alcenyle en C2-C6, alcynyle en C3-C6, 
cycloalkyle en C3-C7, cycloalcenyle en C3-C7, phenyl-alkyle(Ci-C6), phenyl-cycloalkyle(C3-C7) ou phenyle, le 
fragment phenyle pouvant etre substitue comme indique dans la revendication 1 , pour la formation d'un com- 
pose de formule I dans lequel R3, X et n sont tels que definis dans la revendication 1 , R12 est tel que defini 
plus haut, R2 est un atome d'hydrogene, et R-, est tel que defini pour R-,4 ci-dessus, 
d) eventuellement la reduction d'un compose de formule I dans lequel R3, R4, X et n sont tels que definis dans 
la revendication 1, et R-, et R2 representent des atomes d'hydrogene, a I'aide de boraneAetrahydrofuranne et 
d'acide trlfluoroac6tique, pour I'obtentlon d'un compost de formule la 
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10 




(la) 



dans laquelle R3, R4, X et n sont tels que definis, 
'5 e) eventuellement la mise en reaction d'un compose de formule I dans lequel R3, R4, X et n sont tels que 

definis dans la revendication 1 , et et R2 sont des atomes d'hydrog^ne, avec un compose de formule Hal- 
R^g, dans laquelle R^g est un groupe alkyle en C^-Cg, alcenyle en C2-C6, alcynyle en Cg-Cg, cycloalkyKCg- 
C7)-alkyle(Ci-C6), phenyl-alkyle(Ci-C6), dans lequel le fragment phenyle peut etre substitue comme indique 
dans la revendication 1 , ou un groupe de formule 

20 



-Alk-N^ , -Alk-N^ , -Alk-f^O, ou .Alk-N_^N-Y. 

25 

Alk et Y etant tels que definis, pour I'obtention d'un compose de formule I dans lequel R3, R4, X et n sont tels 
que definis, a la signification de R15 telle que donnee plus haut, et Rj est un atome d'hydrogene, 

f) eventuellement la mise en reaction d'un compose de formule I dans lequel R3, R4, X etn sont tels que definis 
dans la revendication 1, R^ est un atome d'hydrogene ou un groupe alkyle en C-^-C^, alcenyle en Cg-Cg, 

30 alcynyle en Cg-Cg, cycloalkyle en C3-C7, cycloalcenyle en C3-C7, phenyl-alkyle(Ci-Cg) ou phenyl-cycloalkyle 

(C3-C7), le fragment phenyle pouvant etre substitue comme indique dans la revendication 1 , et R2 est un 
atome d'hydrogene, avec de I'acide formique, pour I'obtention d'un compose de formule I dans lequel Rg, R4, 
X et n sont tels que definis dans la revendication 1 , R-, est tel que defini plus haut et R2 est le groupe formyle, 

g) Eventuellement la mise en reaction d'un compost de formule I dans lequel R3, R4, X et n sont tels que 
35 definis dans la revendication 1 , R-, et un atome d'hydrogene ou un groupe alkyle en C-^-Cg, alcenyle en Cg- 

Cg, alcynyle en Cg-Cg, cycloalkyle en C3-C7, cycloalcenyle en C3-C7, phenyl-alkyle(Ci-Cg) ou phenyl-cycloalk- 
yle(C3-C7), le radical phenyle pouvant etre substitue comme indique dans la revendication 1 , et R2 est un 
atome d'hydrogene, avec un chlorure d'acyle de formule R17COCI, dans laquelle R^^ est un groupe alkyle en 
C^-Cg, pour robtention d'un compose de formule I dans lequel R3, R4, X et n sont tels que definis dans la 
40 revendication 1 , R-, est tel que defini plus haut et R2 est un groupe alkyl(Ci-Ce)-carbonyle, 

h) eventuellement la mise en reaction avec un chloroform iate de benzyle d'un compose de formule I dans 
lequel R3, R4, X et n sont tels que definis dans la revendication 1 , etant entendu que R4 n'est pas le groupe 
hydroxy, R^ est un atome d'hydrogene ou un groupe alkyle en C-^-C^, alcenyle en C2-Cg, alcynyle en Cg-Cg, 
cycloalkyle en C3-C7, cycio- alcenyle en C3-C7, phenyl-alkyle(Ci-Cg) ou phenyl-cycio- alkyle(C3-C7), le trag- 
us ment phenyle pouvant etre substitue comme indique dans la revendication 1 , et Rj est un atome d'hydrogene, 

pour I'obtention d'un compose de formule I dans lequel R3, R4, X et n sont tels que definis plus haut, R-, est 
tel que defini plus haut, et R2 est le groupe benzyloxycarbonyle, 

1) eventuellement la mise en reaction d'un compose de formule I dans lequel R3, R4, X et n sont tels que definis 
dans la revendication 1, 6tant entendu que R4 n'est pas le groupe hydroxy, R, est un atome d'hydrogene ou 

so un groupe alkyle en Ci -Cg, alcenyle en Cg-Cg, alcynyle en C3-Cg, cycloalkyle en C3-C7, cycloalcenyle en C3- 

C7, phenyl-alkyle(Ci-Cg) ou phenyl-cycloalkyle(C3-C7) et R2 est un atome d'hydrogene, avec un isocyanate 
de formule Ri7-N=C=0, dans lequel R17 est un groupe alkyle en C-j-Cg, phenyle ou phenyl-alkyle(Ci-Cg), le 
fragment phenyle dans la definition de R-, et R-,7 pouvant etre substitue comme indique dans la revendication 
1 , pour I'obtention d'un compose de formule I dans lequel Rg, R4, X et n sont tels que definis plus haut, R^ est 

55 tel que defini plus haut, et R2 est un groupe 
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dans lequel R^y est tel que defini, 

j) eventuellement la mise en reaction d'un compose de formule I, dans lequel R-,, R2, R3, X et n sont tels que 
deflnis dans la revendicatlon 1, et R4 est le groups hydroxy, etant entendu que R2 n'est pas un groups alkyi 
(Ci-C6)amino-carbonyle, avec un chloroformiate de formule 

0 

R^-O-C-Cl 

dans laquelle R7 est tel que defini dans la revendicatlon 1, pour I'obtention d'un compose de formule I dans 
lequel R^, Rg, R3, X et n sont tels que definis plus haut, et R4 est un groupe 



dans lequel R7 est tel que defini dans la revendicatlon 1 , 

k) eventuellement la mise en reaction d'un compose de formule I dans lequel R^, R3, X et n sont tels que 
definis dans la revendicatlon 1 , R2 est un atome d'hydrogene et R4 est le groupe 



dans lequel R7 est le groupe benzyle, avec un isocyanate de formule Ri7-N=C=0, pour I'obtention d'un com- 
post de formule I dans lequel R^, R2, R3, R4, X et n sont tels que definis plus haut, et R2 est un groupe 



0 

-C-NH-R, 



dans lequel R^yest un groupe alkyle en C-i-Cg, phenyleou phenyl-alkylelCi-Cg), le fragment phenyls pouvant 
etre substitue comme indique dans la revendication 1, 

I) eventuellement la mise en reaction d'un compose de formule I dans lequel R,, Rg, R3, X et n sont tels que 
definis dans la revendication 1 , et R4 est le groupe hydroxy, avec un compose de formule Ri7-N=C=0 dans 
lequel R17 est un groupe alkyle en Ci-Cg, phenyle ou phenyl-alkyle(C-|-Cg), le fragment phenyls pouvant strs 
substitue comme indique dans la revendication 1 , pour I'obtention d'un compose de formule I dans lequel R^, 
R2, R3, X et n sont tels que definis plus haut, et R4 est un groupe 



-O-C-NH-R^^ 

dans lequel R17 est tel que defini plus haut. 
16. Proc6d§ pour la pr6paration d'un compos6 de formule III selon la revendication 8, comprenant 
a) la mise en reaction d'un compose de formule XV 
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dans laquelle R3, X et n sont tels que definis dans la revendication 1 et R12 est un atome d'hydrogene ou le 
groupe hydroxy ou methoxy, avec du chlorhydrate d'hydroxylamine, pour I'obtention d'un compose de formule 
III dans lequel Rg, X et n sont tels que definis plus haut, R4 a la signification de R.|2 donnee plus haut, et Rg 
est le groupe hydroxy, 

b) eventuellement la mise en reaction d'un compose de formule III dans lequel Rg, X et n sont tels que definis 
dans la revendication 1 , R4 est un atome d'hydrogene ou le groupe hydroxy ou methoxy, et Rg est un atome 
d'hydrogene, avec un compose de formule Br-Rig-NH2, dans laquelle Rig est un groupe alkylene en CyC^, 
pour I'obtention d'un compose de formule III dans lequel Rg, Ri2i X et n sont tels que definis et Rg est un 
groupe aminoalcoxy(Ci-C6), ou 

c) la mise en reaction d'un compose de formule XV 



25 



30 




(XV) 



dans laquelle Rg, X et n sont tels que definis dans la revendication 1 et R12 est un atome d'hydrogene ou le 
groupe hydroxy ou methoxy, avec une amine de formule NH2R14 dans laquelle R14 est un groupe alkyle en 
Ci-Cg, alcenyle en C2-Cg, alcynyle en Cg-Cg, cycloalkyle en C3-C7, cycloalcenyle en C3-C7, phenyl-all<yle(Ci- 
Cg), phenyl-cycloalkyle(C3-C7) ou phenyle, le fragment phenyls pouvant etre substitue comme indique dans 

40 la revendication 1 , pour I'obtention d'un compose de formule III dans lequel R3, X et n sont tels que definis 

plus haut, R4 a la signification de R-12 donnee plus haut, et Rg a la signification de R14 donnee pius haut, 
d) eventuellement la mise en reaction d'un compose de formuie III dans lequel R3, Xet n sont tels que definis 
dans la revendication 1, R4 est un atome d'hydrogene ou le groupe methoxy et Rg est le groupe hydroxy 
avec un isocyanate de formule Ri7-N=C=0, dans laquelle R^y est un groupe alkyle en CyC^, phenyls ou 

4S phenyl-alkyle(Ci-Cg), le fragment phenyle pouvant etre substitue comme indique dans la revendication 1, pour 

I'obtention d'un compose de formule III dans lequel Rg, R4, X et n sont tels que definis plus haut, et Rg est le 
groupe 



dans lequel R^y est tel que defini, 

e) eventuellement la mise en reaction d'un compose de formule III dans lequel Rg, X et n sont tels que definis 
dans la revendication 1 , R4 est un atome d'hydrogene ou le groupe m6thoxy ou hydroxy, et Rg est le groupe 
hydroxy, avec un chlorure d'acyle de formule 



101 



EP 0 496 314 B1 



ou un anhydride d'acide deformule (R-, 7-00)20 dans laquelle R-17 est un groupe alkyle en C-|-Cg, phenyle ou 
phenyl-alkyle(Ci-C0), le fragment phenyle pouvant etre substitue comme indiquedans la revendication 1, pour 
I'obtention d'un compose de fomnule III dans lequel R3, R4, X et n sent tels que definis plus haut et Rg est le 
groupe 



dans lequel R^y est tel que defini plus haut. 
17. Compose de formule II 




dans laquelle R3, R4, X et n sont tels que definis dans la revendication 1 . 

35 Revendications pour les Etats contractants suivants : ES, GR 

1. Procede pour la preparation d'un compose de formule I 
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n est 2, 3, 4 ou 5; 

X est un atome d'hydrogene ou d'halogene ou un groupe alkyle en C^-Cg, alcoxy en C-^-Cq, hydroxy, trifluoro- 
methyle ou nitro; 

Ri est un atome d'hydrogene ou un groupe alkyle en C-^-Cg, alcenyle en C2-C6, alcynyle en C3-C6, aminoalkyle 
5 en Ci-Cg, alkyl(C-|-C6)amino-alkyle(Ci-Cg), dialkyl(C-|-C6)amino-alkyle(C-|-C6), cycloalkyle en C3-C7, cy- 

cloalkyl(C3-C7)-alkyle(C-|-Cg), cycloalcenyle en C3-C7, phenyle, phenyl-alkyle(C-|-Cg) ou phenyl-cycloalkyle 
(C3-C7), Is groupe phenyle etant substitue par 0, 1 ou 2 substituants, representant chacun independamment 
un atome d'halogene ou un groupe alkyle en C^-Cg, alcoxy en C^-Cg trifluoromethyle, hydroxy ou nitro; 



15 



20 




"alk" representant un groupe alkylene divalent en C-|-Cg, et Y representant un atome d'hydrogene ou un 
25 groupe alkyle en C-|-Cg, phenyle ou phenyl-alkyle(C-|-Ce), le groupe phenyle pouvant etre substitue comme 

indique plus haut; 

Rg est un atome d'hydrogene ou un groupe alkyle en Ci-Cg, formyie, alkyl(Ci-C6)-carbonyle, benzyloxycarbonyle 
ou alkyl(Ci-C6)amino-carbonyle, 
ou bien le groupe 



dans son ensemble est 



-0.-0- 



!I 0 

w 



N NH — N N-Ci-Q-aJkyle, 
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N- phenyl 



ou 




CfCj- alkylphSnyle. 



le radical phenyls pouvant etre substitue comme indique plus haut, 




est un atome d'hydrogene ou un groupe alkyle en Ci-Ce, phenyl-alkyle(Ci-C6), le fragment phenyle pouvant 
etre substitue comme indique plus haut, alkyl(Ci-C6)-carbonyle ou alcoxy(C-|-C6)-carbonyle; 
est un atome d'hydrogene, -OH, un groupe 



Rj est un radical alkyle en C-|-Cg, alcenyle en Cg-Cg, alcynyle en C3-C5, cycloalkyle en C3-C7, cycloalkyi 
(C3-C7)-alkyle(C-,-C6), phenyle, phenyl-alkyle(C-|-C6)ouphenyl-cycloalky 19(03-07), le fragment phenyle 
pouvant etre substitue comme indique plus naut; et 

Rg est un atome d'hydrogene ou un groupe alkyle en Ci-Cg, phenyle ou phenyl-alkyle(Ci-Ce), le fragment 
phenyle pouvant §tre substitu6 comme indique plus haut; ou bien le groupe 




est dans son ensemble 



-0-C-N 




ou 



-0-C-OR^ , 



0 



dans lequel 
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-O "O -O, 



— N N-Ci-Cg-alkyle, 




le fragment phenyle pouvant etre substitue comme indique plus haut, 





R7 est un groupe alkyle en -Cg, phenyle ou phenyl-alkyle(Ci -Cg), le fragment phenyle pouvant etre subs- 
titue comme indique plus haut; 

etant entendu que R4 n'est pas un atome d'hydrogene ou le groupe hydroxy lorsque n est 4 ou 5; 
ou d'un sel d'addltion avec un aclde pharmaceutlquement acceptable de celul-ci, comprenant 

a) la reduction d'un compose de formule XVI 




dans laquelle R3, X et n sont tela que definis plus haut, et R^2 atome d'hydrogene ou le groupe methoxy 
ou hydroxy, pour I'obtention d'un compose de formule I dans lequel R3, X et n sont tels que definis, R4 est un 
atome d'hydrogene ou le groupe methoxy ou hydroxy, et R-, et R2 representent des atomes d'hydrogene, ou 
b) la mise en reaction d'un compos6 de formule XV 
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(XV) 



dans laquelle R3, X et n sonttels que definis plus haul, et R12 est un atome d'hydrogene ou le groups methoxy 
ou hydroxy, avec de I'isopropylate de titane et un compose de formule 



dans laquelle le groupe 



-N m ^f-Cl-C5-alJcyte. 



le fragment phenyle pouvant etre substitue comme indique plus haul, 



0 ^ 
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suivie d'une reduction aveo du borohydrure de sodium, pour la formation d'un compose de formule I dans 
lequel R3, X et n sent tels que definis, R4 est tel que defini pour R^g ci-dessus, et le groupe 



dans son ensemble a la signification donnee pour 



-o 



ci-dessus, ou 

c) la reduction d'un compose de formule XVIII 




(XVIII) 



dans laquelle R3, X et n sont tels que definis plus haut, R^g est un atome d'hydrogene ou le groupe methoxy 
ou hydroxy, et R14 est un groupe alkyle en Ci-Ce, alcenyle en C2-C6, alcynyle en C^-Cq, cycloalkyle en C3- 
C7, cycloalc6nyle en C3-C7, ph6nyl-alkyle(Ci-C6), ph6nyl-cycloalkyle(C3-C7) ou ph6nyle, le fragment ph6nyle 
pouvant etre substitue comma indique plus haut, pour la formation d'un compose de formule I dans lequel R3, 
X et n sont tels que definis plus haut, R^2 ^^^^ defini plus haut, R2 est un atome d'hydrogene, et R^ est 
tel que defini pour R14 ci-dessus, 

d) eventuellement la reduction d'un compose de formule I dans lequel R3, R4, X et n sont tels que definis plus 
haut, et R-i et Rg representent des atomes d'hydrogene, a I'aide de borane/tetrahydrofuranne et d'acide tri- 
fluoroacetique, pour Tobtention d'un compose de formule la 



45 



so 




(la) 



dans laquelle R3, R4, X et n sont tels que definis, 

e) eventuellement la mise en reaction d'un compose de formule I dans lequel R3, R4, X et n sont tels que 
dSfinis plus haut, et R-, et R2 sont des atomes d'hydrogene, avec un compose de formule Hal-Ri 5, dans laquelle 
Ris est un groupe alkyle en Ci-Cg, alcenyle en C2-C6, alcynyle en CyC^, cycloalkyl(C3-C7)-alkyle(Ci-C6), 
phenyl-alkyle(Ci-C6), dans lequel le fragment phenyle peut etre substitue comme indique plus haut, ou un 
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groupe de formule 



-Alk-H^ . -Alk-H^ , -Alk-N^O, ou .^iK-N^N-Y. 

Alk et Y etant tels que definis, pour I'obtention d'un compose de formule I dans lequel R3, R4, X et n sont tels 
que definis, a la signification de R-15 telle que donnee plus haut, et Rj est un atome d'hydrogene, 

10 f) eventuellement la mise en reaction d'un compose de formule I dans lequel R3, R4, X et n sont tels que definis 

plus haut, Ri est un atome d'hydrogene ou un groupe alkyle en C-f-Cg, alcenyle en C2-Ce, alcynyle en Cg-Cg, 
cycloalkyle en C3-C7, cycloalc6nyle en C3-C7, ph6nylalkyle(Ci-C6) ou ph6nyl-cycloalkyle(C3-C7), le fragment 
phenyle pouvant etre substitue comme indique plus haut, et R2 est un atome d'hydrogene, avec de I'acide 
formique, pour I'obtention d'un compose de formule I dans lequel R3, R4, X et n sont tels que definis plus haut, 

'5 est tel que defini plus haut et Rg est le groupe formyle, 

g) eventuellement la mise en reaction d'un compose de formule I dans lequel R3, R4, X et n sont tels que 
definis plus haut, R^ et un atome d'hydrogene ou un groupe alkyle en C^-Cg, alcenyle en Cg-Cg, alcynyle en 
Cg-Cg, cycloalkyle en C3-C7, cycloalcenyle en C3-C7, phenyl-alkyle(C-,-C6) ou phenyl-cycloalkyle(C3-C7), et 
R2 est un atome d'hydrogene, avec un chlorure d'acyle de formule R17COCI, dans laquelle R17 est un groupe 

20 alkyle en C-i-Cg, pour robtention d'un compose de formule I dans lequel R3, R4, X et n sont tels que definis, 

R-i est tel que defini plus haut et R2 est un groupe alkyl(Ci-Ce)-carbonyle, 

h) eventuellement la mise en reaction avec un chloroform late de benzyle d'un compose de formule I dans 
lequel R3, R4, X et n sont tels que definis, etant entendu que R4 n'est pas le groupe hydroxy, R-, est un atome 
d'hydrogene ou un groupe alkyle en C-|-Cg, alcenyle en Cj-Cg, alcynyle en Cg-Cg, cycloalkyle en C3-C7, cy- 

25 cloalcenyle en C3-C7, phenyl-alkyle(C-|-Cg) ou phenyl-cycloalkyle(C3-C7), le fragment phenyle pouvant etre 

substitue comme indique plus haut, et est un atome d'hydrogene, pour I'obtention d'un compose de formule 
I dans lequel R3, R4, X et n sont tels que definis, est tel que defini plus haut, et Rg est le groupe benzy- 
loxycarbonyle, 

i) eventuellement la mise en reaction d'un compose de formule I dans lequel R3, R4, X et n sont tels que definis 
30 plus haut, etant entendu que R4 n'est pas le groupe hydroxy, R, est un atome d'hydrogene ou un groupe alkyle 

en C^-Cg, alcenyle en C2-Cg, alcynyle en C3-Cg, cycloalkyle en C3-C7, cycloalcenyle en C3-C7, phenyl-alkyle 
(Ci-Cg) ou phenyl-cycloalkyle(C3-C7), le fragment phenyle pouvant etre substitue comme indique plus haut, 
et R2 est un atome d'hydrogene, avec un isocyanate de formule Ri7-N=C=0, dans lequel R17 est un groupe 
alkyle en C^-Cg, phenyle ou ph6nyl-alkyle(C^-Cg), le fragment phenyle pouvant §tre substitue comme indlqu^ 
35 plus haut, pour I'obtention d'un compose de formule I dans lequel R3, R4, X et n sont tels que definis, R^ est 

tel que defini plus haut, 
et R2 est un groupe 



-C-NH-R. 



dans lequel R-^j est tel que defini, 

j) eventuellement la mise en reaction d'un compose de formule I, dans lequel R^ , Rg, R3, X et n sont tels que 
definis, et R4 est le groupe hydroxy, etant entendu que R2 n'est pas un groupe alkyl(Ci-C6)amino-carbonyle, 
avec un chloroformiate de formule 



50 O 

R_,-0-C-Cl 

dans laquelle R7 est tel que defini, pour I'obtention d'un compose de formule I dans lequel R^, Rg, R3, X et n 
55 sont tels que definis, et R4 est un groupe 
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dans lequel Ry est tel que defini, 

k) eventuellement la mise en reaction d'un connpose de formule I dans lequel Ri, R3, X et n sont tels que 
definis, R2 est un atome d'hydrogene et R4 est le groupe 



dans lequel R7 est le groupe benzyle, 

avec un isocyanate de formule R^7-N=C=0, pour I'obtention d'un compose de formule I dans lequel R^, R2, 
R3, R4, X et n sont tels que definis, et Rg est un groupe 



-C-NH-R,^ 

dans lequel R-iyest un groupe alkyle en C-|-Cg, phenyle ou phenyl-alkyle(C-|-Cg), le fragment phenyle pouvant 
etre substitue comme indique plus haut, 

I) eventuellement la mise en reaction d'un compose de formule I dans lequel Ri, R2, R3, X et n sont tels que 
definis, et R4 est le groupe hiydroxy, avec un compose de formule Ri7-N=C=0 dans lequel R17 est un groupe 
alkyle en C^-Cg, phenyle ou phenyl-alkyle(Ci-Cg), le fragment phienyle pouvant etre substitue comme indique 
plus haut, pour I'obtention d'un compose de formule I dans lequel R^, Rg, R^, X et n sont tels que definis plus 
haut, et R4 est un groupe 



dans lequel R^7 est tel que defini plus haut. 
Procede selon la revendication 1, dans lequel n est egal a 3. 

Precede selon la revendication 2, dans lequel 

X est un atome d'hydrogene ou le groupe hydroxy, 

R-i est un atome d'hydrogene ou un groupe alcynyle en Cq-Cq, cycloalkyle en C3-C7, phenyle ou phenyl-alkyle 
(Ci-Ce), 

R2 est un atome d'hydrogene ou un groupe formyle, benzyloxycarbonyle ou alky^C, -C6)amino-carbonyle, 
Rg est un atome d'hydrogene ou un groupe alkyle en C.|-Cg, 
R4 est un atome d'hydrogene ou un groupe de formule 



-0-C-N^ ou -0-C-OR^, 

formules dans lesquelles R5 est un groupe alkyle en Ci-Cg ou ph6nyl-alkyle(Ci-Cg) et Rg est un atome d'hy- 
drogene, et R7 est un groupe phenyl-alkyle(Ci-Cg), chaque groupe phenyle dans les definitions de R,, R5 et 
Rg pouvant etre substitue comme indique dans la revendication 1 . 
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Procede selon la revendication 3, dans lequel 

X est un atome d'hydrogene, 

est un groupe cycloalkyle en C3-C7, alcynyle en C3-C6, phenyl-cycloalkyle(C3-C7) ou phenyl-alkyle(Ci-C6), 
le fragment phenyle pouvant etre substitue comme indique dans la revendication 1 , 

R2 est un atome d'hydrogene, 

R4 est un atome d'hydrogene ou un groupe de formule 

dans laquelle R5 est un groupe alkyle en C-i-Cg et Rg est un atome d'hydrogene. 

Procede selon la revendication 1 , dans lequel on prepare le methylcarbonate de 3-cyclopropylamino-4-methyl- 

1,2,3,4-tetrahydrocyclopent[b]lndole-7-yle. 

Procede selon la revendication 1 , dans lequel on prepare le methylcarbonate de 4-methyl-3-phenylmethylamino- 
1,2,3,4-tetrahydrocyclopent[b]indole-7-yle. 

Procede selon la revendication 1, dans lequel on prepare la 1,2,3,4-tetrahydrocyclopent[b]indole-3-(2-propynyl) 

amine. 

Procede pour la preparation d'un compose de formule III 




(III) 



dans laquelle R3, R4, X et n sent tela que definis dans la revendication 1, et Rg est un groupe hydroxy, alcoxy en 
Ci-Cg, aminoalcoxy(Ci-Ce), alkyle en C^-Cq, alcynyle en C3-Ce, cycloalkyle en C3-C7, cycloalcenyle en C3-C7, 
phenylalkyle(Ci-C6) ou phenyl-cycloalkyle(C3-C7), le fragment phenyle pouvant etre substitue comme indique 
dans la revendication 1, alkyle(Ci-C6)-carbonyloxy ou alkyl(Ci-C6)aminocarbonyloxy, ou d'un sel d'addition phar- 
maceutiquement acceptable de celui-ci, comprenant 

a) la mise en reaction d'un compose de formule XV 
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(XV) 



dans laquelle R3, X et n sont tels que dSfinis dans la revendication 1 et R12 est un atome d'hydrogfene ou le 
groupe hydroxy ou methoxy, avec du chlorhydrate d'hydroxylamine, pour I'obtention d'un compose de formule 
III dans lequel R3, X et n sont tels que deflnis plus haut, R4 a la signification de donnee plus haut, et R3 
est le groupe hydroxy, 

b) eventuellement la mise en reaction d'un compose de formule III dans lequel R3, X et n sont tels que deflnis 
dans la revendication 1 , R4 est un atome d'hydrogene ou le groupe hydroxy ou methoxy, et Rg est un atome 
d'hydrogene, avec un compose de formule Br-Ri3-NH2, dans laquelle R13 est un groupe alkylene en C^Cq, 
pour robtention d'un compose de formule III dans lequel R3, R12, X et n sont tels que deflnis et Rg est un 
groupe aminoalcoxy(Ci-C6), ou 

c) la mIse en reaction d'un compose de formule XV 




CH,). 



dans laquelle R3, X et n sont tels que deflnis dans la revendication 1 et R12 est un atome d'hydrogene ou le 
groupe hydroxy ou methoxy, avec une amine de formule NH2R14 dans laquelle est un groupe alkyle en 
Ci -Cg; alcenyle en Cg-Cg, alcynyle en CyC^, cycloalkyle en C3-C7, cycloalcenyle en C3-C7, phenyl-alkyle(Ci- 
Cg), phenyl-cycloalkyle(C3-C7) ou phenyle, le fragment phenyle pouvant etre substitue comme indique dans 
la revendication 1 , pour I'obtention d'un compose de formule III dans lequel R3, X et n sont tels que deflnis 
plus haut, R4 a la signification de R-,2 donnee plus haut, et Rs a la signification de R14 donnee plus haut, 
d) eventuellement la mise en reaction d'un compose de formule III dans lequel R3, Xet n sont tels que deflnis 
dans la revendication 1 , R4 est un atome d'hydrogene ou le groupe methoxy, et Rg est le groupe hydroxy, 
avec un isocyanate de formule Ri7-N=C=0, dans laquelle R17 est un groupe alkyle en Ci-Cg, phenyle ou 
phenyl-alkyle(Ci-C6), le fragment phenyle pouvant etre substitue comme Indique dans la revendication 1 , pour 
I'obtention d'un compose de formule III dans lequel R3, R4, X et n sont tels que deflnis plus haut, et Rg est le 
groupe 



R-_-NH-C-0 



dans lequel R^7 est tel que deflnl, 

e) eventuellement la mIse en reaction d'un compose de formule III dans lequel Rg, X et n sont tels que deflnis 
dans la revendication 1, R4 est un atome d'hydrogene ou le groupe methoxy ou hydroxy, et Rg est le groupe 
hydroxy, avec un chlorure d'acyle de formule 
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ou un anhydride d'acide deformule (R-, 7-00)20 dans laquelle R-17 est un groupe alkyle en C-|-Cg, phenyle ou 
phenyl-alkyle(Ci-C0), le fragment phenyle pouvant etre substitue comme indiquedans la revendication 1, pour 
I'obtention d'un compose de fomnule III dans lequel R3, R4, X et n sent tels que definis plus haut et Rg est le 
groupe 



dans lequel R^y est tel que deflnl plus haut. 



9. Precede selon la revendication 8, dans lequel n est egal a 3. 



20 10. Precede selon la revendication 9, dans lequel 



X est un atome d'hydrogene ou un groupe hydroxy ou alcoxy en C.|-Cg, 
R3 est un atome d'hydrogene ou un groupe alkyle en C-,-Cg, 
R4 est un atome d'hydrogene ou un groupe de formule 



-0-C-N^ 



formules dans lesquelles Rg est un groupe alkyle en CyC^ ou phenyl-alkyle(Ci-C6), Re est un atome d'hy- 
drogene, et R7 est un groupe alkyle en CyC^ ou phenyl-alkyle(Ci-C6), 
Re est un groupe hydroxy, alcynyle en C3-C6, amino-alcoxy(Ci-C6), alkyl(Ci-C6)-carbonyloxy, alkyl(Ci-C6)ami- 
35 nocarbonyloxy, cycloalkyle en C3-C7, phenyl-cycloalkyle(C3-C7) ou phenyl-alkyle(Ci-C6), chaque fragment 

phenyle dans les definitions de R5, Rg et R3 pouvant etre substitue comme indique dans la revendication 1. 

11. Procede selon la revendication 8, dans lequel on prepare le 4-methyl-3-phenylmethylimino-1,2,3,4-tetrahydrocy- 
clopent[b]indole-7-ol. 

40 

12. Utilisation d'un compost tel que d6fini dans la revendication 1, pour la fabrication d'un medicament ayant une 
activite d'antidepresseur et/ou soulageant un dysfonctionnement de la memoirs. 

13. Utilisation d'un compose tel que defini dans la revendication 8, pour la fabrication d'un medicament ayant une 
45 activite d'antidepresseur. 



14. Compose de formule II 
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